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Clean —Sanitary — Odorless — Newest 
—Best Appliances— Finest Nickel Trimmings 

Here \n an example* of our ability to save you ib in rtO per cent In the purchase of high gradi* 
plumbing jQxturei. We guarantee that every article used in this outfit La absolutely brand new and 
drat diiH.s In ovary p»rtlcu,Lur> 

THE BATH TUB 3s spotless white iw>rcelmn enameled, with heavy roll rim and of very graceful shape* 
THE LAVATORY l.i beautiful, vpotTess wlritc porertain tpimelni, with fuU srl of nickel plated trinuiiin^. 
THE CLOSET irf the latest and most sanitary, vitreous syphon jet; polished solid oat seat and tank. 
THE ACCESSORIES i uclndc hath seat, nickel plated soap t cup, two towel bars and toilet paper holder. 
flO JO) NTS TO WIPE, alt threaded pipe connections. 

This Is our No * 3Va outfit* and our price of WO.QG absolutely Includes all of the plumbing 
fixtures shown In the Illustration, properly crated and packed for shipment. 

This la but k sample of the many different sty lea that we offer for sale. Fifteen different 
combinations ranging in price Irum t to 1200.0(1, Our prices will save you one-lmlf what your 

(lumber would ordinarily charge you, 

W* furnish a written binding guaranty with every outfit that we sell. If any material is not 
fully up to our representations or your expectatlont, wo will exchange at our freight expense or 
refund your money* ^ , 

OUR BOOK ON RLUM BLWO MATERIAL comaln* chart*, drawings and diagrams; shows 
any ordinary mechanic can ipifall plumbing fixtures without wiping joint, also ceils how to 
ftmniotign ^^ WB^aead It free if you mention where you have seen this advertisement. 



We save you from 30 to 6© per cent. 

Send ua a sketch or diagram of your house for our estimate. 
Bteem and hot water heating plants of modern construction 
furnished you complete, ready to liti&all. Our efEcleni Engineering; 
department furulrhei you correct heating ideas. Any handy iunu 
Llcm Install obr plant*, either in new or old buildings. Our complete, 

. yet simple Instructions, sent with each plan. 

Write for our look “COLD WEATHER COMFORT"’ 

A useful heating guide?^Gl vrs full and necessary information 
on the care of your plant. Contains one thousand heating hints. 
Mailed free to any one mentioning this publication. 

Our ROD- page catalogue. No. K.A, G39, on merchandise for the 
[Home, the Field and the work shop, it mailed free, 

> wo buy our goods at Sheriffs' and Receivers* sales, 
CHICAGO HOOSE “WRECKING COMPANY ! 
3Sth and Iron S tree ts, Chicago. 






INSTRUCTION in artificer school, u. s, navy 



ACareerOpentoYou I 



JT! There are openings in the Navy 
the life* with its ever J ~ 
attractions* 



the Navy foe many capable* ambitious young men* 
changing scenes* interesting drills* and foreign crui 



The variety of 
cruise offers many 



q 



The Navy offers the young man an excellent opportunity to fay the foundation For a suc- 
cessful career* He is assured of permanent employment as long as he renders faithful service, 
Thefe is plenty of work for everybody all the time and an assurance of promotion for those 
who earn it. 



q 

q 

q 



His pay begins as uqq as he enters the service* HU complete uniform outfit (worth $60), 
his board, lodging, medical care* if sick* are a II "given free* This enables him to save nearly 
all his wages* 

If he remains in the service 30 years* he can retire on three-fourths of Ihe pay he Is drawing* 
plus other allowances. What position on shore will guarantee such security for the future? 



There are Trade Schools for Electricians* Yeomen* Artificers* Cooks, Bakers, Musicians, and 
Hospital Corps; the men with some knowledge of these trades are detailed to these schools 
for instruction belore being sent to sea* Boys without trades are sent to a Training Station 
for Seamen. Thus the young man gets training that fits him for a successful career, whether he 
remains permanently in the service or reenters civil life. 




H you are interested in a healthful, outdoor work* that will secure you a life 
now for more detailed information* A Booklet will be sent you FREE of cl 
location of the nearest Recruiting Office* Address; 



dtion* write 
ge, and the 



BUREAU OF NAVIGATION 



...DESK 69... 



Navy Department 



Washington, D. C. 



Th X s o no 



Please Mention Popular 






No 
matter to 
what test you 
may subject any Keen 
Kutter Tool, the result will 
be a pleasant surprise to you. 
For example, take a Keen Kutter Saw, 
try it in every way— the setting, the temper, 
the hang, the balance; note its true lines; work 
with it — see how easily and how rapidly it cuts, how little 
sharpening and resetting are required to keep it in order. 
This is a characteristic of all 



Kt-k-n KuEtiT Ten 'Is include Saws, Chisr-h, Bit 5. Drills. Gimlets, Awls. Plshua, Hammers* 
Hatchets, Ascs. Drawing- Itnivcfl, ScreW-dmers, Fib's, Fliers, Glass-cutters, Ic, picks. Lawn- 
mowers* AJsr> n hill I SStbsors and Shears. Pocket knives and Tabb Cutlery. 

Keen Kutter T ah have bern sold for nearly 40 y^ars untbr this mark and motto: 

44 The Recolle c on o/Q utility Remains Lang After the Price it Forgotten. *’ 

TnuLrcnark ttcjriiterwd, “L t. SIlDUKHIS. 

If not at your denbr's. write us, 

SIMMONS HARDWARE COMPANY (Inc.), St. Louis and New York, U. S, A. 



Tools and Cutlery 



which, because of their excellent material, expert manufacture, and fine 
working qualities, are rightly called America's Standard Took 



Plfd/tr Mention Popular Mechanic* 



EngNshi Motor' Roller Ballasted 1 with Water. 144 

The New U, 5, Navy Comers .** 144 

■ Editorial **.,** **,**.,*,*..* *.*«*,,.* 145 

Signal Protects Autos from Rear-End COl* 

llsions 147 

Novel Store Advertising. * * *..***„. * *. . 147 

Curious Vehicle Ferry on River Clyde.. 148 

An Automatic Coffee Pot,.* «... 14B 

Plate Glass Switchboard 149 

Construction of Concrete Boats 149 

French Device Aids In Shaving ,,...*,***.•* 150 
Automobile Fitted with Carriage Shafts .... 150 

Armenian Dairy Maids... . ...* 150 

Los Angeles Attacked from Airship..,*.... 151 

Air*Cannon Throws Life Line,... 153 

Shoal* Water Alarm 153 

Concrete Piling for River Dykes...,,.*...,.. 154 
Cheap and Practical Water Tank,,.......*,. 155 

Japanese Method of Wheel-Making.. *,. 155 

Came) Meat for Sale in Paris,. ....... 155 

Transportation of U. S. Submarines,*,.,.*. 155 

A Palm-Tree Hedge.**.....,.* 157 

Another Wave Motor.,.*,,*.,,,.. 158 

An Automobile Electric Light Plant..., 158 

Magnifying Attachment for Many Purposes. 159 

The Sabots of France 159 

A Tall Stack at Close Range 159 

Harnessing Artesian Wells to the Wheels of 
Industry *..,*..,*,*****.**,..***,*..****,* 160 

Safeguarding Deaf Bicycle Riders 162 

Arrangement of Cask for Window Display. 153 
A Marvelous “Living Skull"* ,.,**.**...**** * 163 

Quick Heating English Boiler..,.*.,. 164 

Running Maintenance of Electric Locomo- 
tives * , . * 164 

Nurses Bandage Dummies for Practice..,,,. 164 
Gases Cause Death in Mexican Oil Fire...,, 165 

Stone Pillars as Telegraph Poles...,* 165 

An Acrobatic Clock*.... 165 

Catching Fish with a Steen Trap.,,,*.*.***, 165 

A Horizontal Iron Smelter....... 166 

Scientific Activity on Mount Wilson. . 166 

New Type of Coat Chutes,**..*... ...... 166 

Home-Made Mission Chair.* ,.,*.,*, 191 

World's Whaling Record, 191 

A Receptacle for Burning Rubbish ...... 192 

A Watch that Counts the Pulse-Beats * 192 

American Mechanical Genius Victorious 192 

o— 

SHOP NOTES, 

A Small Power-Driven Cross-Cut Saw,..,** 167 
Home-Made Drawer Handle,,*,....*....*.., 167 

Home-Made Electric Water Heater, . ... 167 

How to Keep a Clothesline Drawn Tight,*.* 168 
Lash Rope for Miners 4 Tools 168 



Preventing on OH Can Spout from Clogging 169 

How to Make a Low Truck, .,**.*.* * 169 

How to Make a Reinforced Concrete Burial 

Vault ,*,.**,.. 169 

A Surveyor's Combined Pick and Hammer*. 171 

Tool for Lifting Boiler Plate.,* * . 171 

Staring Crucibles ******* *, T .,.**,,,*„, * 171 

Preserving Gate Posts .,,**,**,, 172 

A Curved Idler for Conveyer Belts.,. „* * 172 

How to Make a wheelbarrow, *.,.*., 173 

Sizing Small Stock *,.**,**,,**.*..* 173 

A Truck for a Portable Motor*,*,..,.* 174 

How to Make a Post Driver..* .,**,**.,* 174 

Home-Made Oil Can 175 

Truing up a Grindstone 175 

How to Make a Double Bolt Tor a Door.*,., 175 
Convenient Rack for Displaying Hand Sleds. 176 

How to Sterilize the Soil,., 176 

How to Anchor Submerged Pipe,.,,,...,,.., 177 
Novel Way of Putting in a Well Casing...,, 178 

Home-Made Drop Light Adjuster,, 178 

Luminous Paints 17S 

Folding Lock Seams when Laying Roofing 

Tin *,., 179 

New Joint for Cast-Iron Pipes .**.. 179 

Removing a Splinter from the Hand with 

Steam . * ,* *,.r., . * . . ,.***.** 179 

How to Make a Protector on a Triangle.*... 180 
How to Straighten a Bent Crankshaft 180 

How to True Up an Engine Crank Pin.,,** 180 
Current Sailing 181 

Wrench for Thumb Nuts.,**..,*,*,*. 181 

A Cone Belt Shifter,....* ♦***,***,*..** 182 

Drilling through a Brick Wall,,,.*.,..*,.... 1B2 

Pure Air In the House*,...,.,*,..** * 182 

A Pressure Gauge Glass Cutter* ,.*.*,..**,, * 183 
Repairing Stripped Threads on a Throttle 
Valve Stem ,**,..,*.,**,,*.,***,.**..**..* 163 

Pencil Sharpener 184 

Another Way to Use a Broken Hack-Saw 

Blade * 184 

Repairing a Printing Press Cylinder.. 184 

— -a — 

AMATEUR MECHANICS. 

How to Make Skating Shoes 1S5 

How to Make a Self-Setting Rabbit Trap... 185 
How to Make an Atomizer T „ 185 

Home-Made Kits for the Camera.*,..*. 166 

How to Make a Miniature Stage, .,,*.,*** ,* 186 

A Floating Compass Needle.**..*.. 187 

Home - Made Dog Cart .****.,*,.**,,**,,**,. . 187 
How to Make a Dry Battery Cell* ,.,*,„,** , 187 
How to Paraffin Wire. *, 188 

Scientific Explanation of a Toy**....,* 189 

Home-Made Lantern ...... **...**.,.*,, 190 






A School Within Itself 



pehchcal 

electricity 

*i*u**» »r 

r_-: ^LiArtt wc,aits 



There are XX rlmptera Ld all, XTX rarrylnp you from 
the fundamental print 1 ! phis of cliK-irlrlty mi thrmiph the 
TdHniiH hmoehari to a point where the careful student 
com preli end* tho nnmpletp dealKulne* rare and operation of a dynamo or motor, 
and I chapter on electric automobiles, out lining their construction p tare and 
operation, and all about storage battvri« mid how to handle them. K1r.l1 eufeject 
is rare fully written and to the point. After a wtudi-nt alndle* a anbjoct, he Id 
questioned on that aubjert In such a (BtuiDer as to taring clearly to IlLh mind 
the points lie Eu'eds to koow regarding Rime. A DICTIONARY la back of book 
will enable him to learn the meaning of any electrical word, term or phraee 
used Iei this book* as well an taundredw of others In common use. All required 
tables nocryAury m the stnrty are In it. 

TABLE; OF SUllJF.CTHi 

■nwpi** 



I— Wiring. 

II— Electric Butteries, flectru 
III— aiipni ■dsm (Fluting* 

JV- The Magnetic Circuit. 

V— Magnetic Traction. 

VI- Magnetic Leakage, 

VU— Energy in Electric Circuit, 
fill — Calculation nf Flic of Wire for 
Magnetizing Colls. 

IX— Calculatinn or EMFh In Elec- 
tric Mbchlllln. 

X— Clou nter EMF. 

XT HynHTwld and Eddy Currents. 



X 1 TT — Sparking. 

XIV Winding ol Dynamos and 
Motors, 

XV— Proper Method «F Cob nee t- 
inp Dvnam..* and Motors - 
Self Excitation. 

XVI— DIbouwh of Dyotmds ami 
Motors, their symptoms 
and to Cure Them, 

XVTT — Arc ind I u ran dm. Lamps. 

XV TTI—M ensuring JOntrU EUetit*. 

SIX— Alternating Current, 

X X — A Btomobl Ie«. 



XII- Armature Re*ctiot» 

A rHetif.tiarr nf or*r IBQQ Decirical Vi'npli, Tunui and Phruai, fmn| a trie# all 

which Sro la PuitlOTO* u*n- 

13,00 TEH COPY- FOURTH EDITION— 30,000 OOHES SOLD 

Tha offer wc mate of reFutulLiip mruiny If bfifik la not latiTfiur&'Try upon esjoni nation ii Ah' USU^UAL ftYF.. in ombertioti with thfr sale nf a hreft. 
But we have no fear of It.- return. ¥rnar slpt-fchsa will be whit thonsaudi of others hare been MmnJ wuuld nui buy it if JImuIiI nut Im duplicated. 
W# cutild print taili < nifiain4« hy the hand. rod t>. It ii heii urdor and. be ynur *wtt Juil^t of its merits 

CLEVELAND ARMATURE WORKS, Cleveland, Ohio. 
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After-Holiday 8S3S5# 
Bankrupt Book Bargains 

I have a few hundred sets and a few thousand odd volumes left over from the most magnifi- 
cent aggregation of book bargains ever gathered together for a Holiday bargain list* Get it — buy 
quick or you 1 !! miss your life's chance for a library at the price of paper and printing— binding free* 
The panic forced many book publishers to the wall* Others had to have money to avoid failure* 
Result: L bought tremendous quantities of new standard books and library seta at my own price, 
and am now closing them out quick at 10 cents to 50 cents on the dollar* 

Books Shipp cd on Approval subject to examination in your home before paying for 
them, and returnable at my expense if not satisfactory* The following sample prices give but a faint 
idea of the thousands of bargains offered in my big free Bargain List, which I will mail you on receipt 
of coupon or postal card request* 

Sample Prices— New Books 



Late Copyright Fiction 



w ere $1.50, My Price, 38c. List includcK “FICTTINC CHANCE.*' 
HALF A ROGUE/* ’SATAN SANDERSON,” “NEDR A” “BLACK BAG" 
*THE YOKE,” “THE SPOILERS,” and hundreds a f nth era at from 3 So to 4 So, 



Thousands of Miscetianeous Books and Sets 





Kef. Price M r Price Ekf , Price My Ptiee 


1 1 1 tj'TIMlUf'la Knevcl. tHidiik «:.f Hc-lrrrucn. Elrtlf My'HICCu. 


liK.OO 


fo.ta 


linMmjpiiw.lit' b WtifJt. J 7 vn]«, » , . 


1 Gl.W 


*ll> 40 


Enc;cl[f«diA Rrlthnnlcn 3(Ulf Morocco 


„ 


3ft.00 


it, TS 


V ‘Holre’ !i W, rkc rl El hcrl'a ftnfhl Ed., 43 nala. 


124 TCI 


3ft hr. 


Dante's Snfrmo. tore UlmtnUPW , , 


* 


6.0(1 


■ BO 


t ti lerftiUrMjal Selaner Lihrwjp. 16 veil*. * 


24.™ 


3.™ 


p.LisLiid' W* ,r k- . T * . * 




6.25 


1.74 


Mem^lri of Slidlln DnRfttty , . „ 


4.2!i 


1-40 


HlJtl.i'jl Wurlfv, r Vula. . 4. 




s y,j 


I 7.H 


M ill j 1 (ratlj ’ » Works. LKtil*. 


2I,ft0 


9.75 


Fliatnipeari*, Zft thjEb, 




in. SC3 


ft. 71 


Koran o-f Skifinmnied . Half Leather * * 


2,&9 


.M 


Twentieth ccjitmny Alla* . . , 


* 


7 50 


l.TS 


ft npH-iwin ' • ^ ft!*** t>ri H w D>rr 


4.70 


1,20 


Bt^klovn-ri.' fie ienro S&l, 3. roll. * , 


B 


iu. On 


3. 1ft 


LijjitfftFow, I'dinpltito , . , * 


2.00 


.BS 


bame*' Etlhl* EntfllilVtdU, Udii, 




24.(10 


b,7S 


M s of H jEtcirjr, 02 ml*. Harper k Pros. Half LoalliorEd. 44. no 


ii.+cr 


Famous I'irtnre# * * * ■ 

£u|KiLfl Fit-Id ' b t'nelifml Wo-rk P. 4 voli. 




ia.«i 


1,50 


Hotatn«OR C'mwrt, Art Eclibfui * * , 


2.™ 


*TB 


* 


c.oo 


1.30 


Fains 1 a it it ci of ELqwc-u , . . * 




.59 


Law of FtFehic flicnuttian*— 4 Iih|h*b . 

(A hundred other fi'ew Thuu$tit Rocikii 


* 


t.WI 


.os 


Tariff and Trust* * 

Bn me |j.w jicfeeot, 13 voli. 


40.00 


2.T5 


Bird .... 




2.00 


.98 


Jo-tan ri]icrTnan r E Rif^l lout Inna . , * 


4.W 


1.20 


The t'JiristT GIil . , 




3.00 


,S5 


(liar Is-Lnni.1* and Ttix-ir 3'cH'plp, 2 Vn-tii. , , 


-n,oo 


l.HO 


Little H.r-ym'tUi'lion pJ h.PO 


* 




.69 


Cjdepfidia "f BniS! ir>s: Truftei, ft “r-'lj. 


at .00 


f.TS 


Piet Inn nry of imorkrn Politic* 
StmMWi'i Work, H>*nl, , * 


, 


2.m 


o.ti.n 


¥t Fair* nflli'is] Views — lArfft wil , 


4.15 


1 .to 


, 


Ki.W 


fi.BO 


Fran k 11 rtctit 1 h ^ujicrldy lllualratcd Home flilile 


td.00 


J.lfOi 


And so on through a list of thousands of books, 


all described in my illustrated Bargain List of this stock. 



Standard Library Sots in Rich Half Morocco Bindings* 

The sets in the following list are made in rich half morocco bindings, gold stamping and gold tops. Rich and 
rare illustrations. They were designed, to sett at high prices to the wealthy and. cultured classes 
who want /in e private libraries* At my prices anyone can afford same of these rich seta. 







Ref Price Mr Price, 






Rtg. Price My Price 


Rtf. Price My Price 


tHckodi. l.'i min. 


p 




f ir-i.w 


tti.tn 


linen. fl-Vftl*. 


1, " 


a. 


«Z4.i.KI 


t 7.H4 


Jnsrphu*. 9 Thin. 


* ft.m) 


* 3.HL-J, 


Bonn, 12 vnl*-. 


■ 




3ft.no 


11.16 


1 1'Ll,*, 






21.™ 


It Aft 


ItriTY 1 , 3 -v c >la . , , 

Iffiixlerii Eloquence, in TOl*. 


ft. (|Q 


2. to 


Irdftf, Ki w|i. 


( 




&\m 


n.flci 


Hs Fw. 10 irol*. 
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4, 


4lt,0lJ 
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75.(30 


21.0(1 


n’lftckerny, 15 nSLa, 




s 


45.90 


14,7(1 


II carle. 12 vr..U. 


B 




3ft.no 


11.7ft 


WrllLoft of Tlvomas Jeff croon, 






!l .-* ! j- , t h veils. 


+ 
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n*i r on 


IT.flt 


Bul-tt ri-Lyttim, 12 fuSti. 
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HO. Oft 


12.74 


90 veil. 


flft.flO 


22.00 


KnulLn, tn fftla. 






45.00 


14.70 


Cmiper. 12 Tn]i, 






3ft.no 


11. 7(0 


Lgb Hi*?r*lj]ei.5v<>il- 


10.00 


l.to 


Tftbtol, 12 mil. 




m 


341.(30 


H.IS 


Bi-imte. ft Tuts. 


* 




1H,™ 


5 319 


l.ilu-iiry uf Natural Iltitorf, 
ft mil. 






Carlyl*. 10 vela. 




s 


00.00 


9.3ft 


flu ini*. 6 inis, 


. 


fr 


24 , cm 


T.Ut 


39,00 


ltLtf 


Pen*, 11 t«Ib. 
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„ 


33.no 


lo.tft 


Irinraulaj, 5 tills, 
arbben. b fftlfl. 


m 
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15 00 


4 110 


Billon 1 ri L‘jiM Klalo. 






UhLvqmiil (.1 1 i-S. 


20 




100.00 


24.75 






15.™ 


1 lift 


ft vgIi. + , 


21.00 


a.35 


Ikh ilcli ivi>e’ s Shn.lic!irf“ir#, 2n 1fftlll,>.’h 09 


IB.flO 


PrtKnO, 13 Tok. 
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Oft. 00 


11 7fl 


PupwclFi Ufa of /ffhcuon. 






liawtlicrjir, ‘i Y J .ild. 


T 


+ 


24.00 


1.R4 


Aiiitcn. ft volt. 


B 


■« 


11 0Q 


ft 10 


4 VCil*. , . , 

Pepy'e l>iary, 4 vnls, * 


A.flO 


3.30 


DviinilH. U« I'filft. 


- 


- 


30,00 


0.80 


Ur™. 4 roll. 


- 


1 


3 . no 


0.BO 


12.00 


4. SO 



Also the works of Roosevelt, Lincoln, H. Clay, Franklin* Hamilton, DeMuuet* Lamb, Memm^e, Pardee. 
Rouiiem. Richard non, Whitman, Warner Library, Oriental Tale*. Eriah Literature. Sue, McCarthy, F-merton. 
Motley. Plutarch, Onrwin, Spencer* Haeckel* Kipling. Farknum. Feme and many others Jin rich binding and 
similar prices. 



P* Jr* o in the books of Mark Twain, Jams t Whitcomb Riley* Wilt Carlton, C. C. Coffin, Paul 

i anrtftte Dunbar, E. P. Roc. Etta Whteler Wilcox and hundreds of others* 

BIG BARGAINS in hundreds of books on ^ocio/oay. Polit- 

ical Economy end economics, 

BIG BARGAINS in hundreds of books on Science, Law, 

Mechanics* Domestic Science, Art, Music* Medicine, etc* 

BlQ BARGAINS tn thousands of fine Library Books, Gift 
Books for young and old* boohs for Bays , boohs far Girls, etc. 

STOCK LIMITED, These bargai ns are limited to the stock 
1 now have* Ido not know that I will ever secure such bar- 
gains again, and cannot undertake to Ml orders longer than 
this stock Easts. Get my big, Free Illustrated bargain list be- 
fore ordering any of the above books. Sign, the coupon or send 
a postal today * 

David B. Clarkson, Th# Bank Broker, 205 Boseh Btdg., Chicago Town State* 



David R m Clarkson* 

205 Botch Building* Chicago* 

Mail me, zt.fi thou t obligation to me, your 
free illustrated Bargain JLisI of yonr 
bankrupt book bargain f* 

Na me 

Street No. 



pleas* Mention Popular AierbantcH 








Shop Notes for 1909 

VOL V 

224 P ages, 461 Illustrations 

Containing matter entirely different from 
volumes I, II, III and IV and comprising 
plainly written, labor-saving “kinks" and 
mechanical information for practical men. 
Complete your set by adding the new volume to it. Price 50 c of all 
newsdealers, or sent postpaid upon receipt of price by the publishers: 

POPULAR MECHANICS COMPANY 

225 Washington Street, CHICAGO 



Shop Notes Sets, 5 Volumes, $2.50 

The Five Volumes Contain 1092 Pages, and 2517 Illustrations 

These books are a perfect gold mine of information for every one interested 
in mechanics, or who uses tools for pleasure or as an occupation. Of equal 
value and help to the professional mechanic and the amateur. 

This set comes in a handsome black case, and is acknowledged to be an 
unequaled value among works of its character. 

VoL I. Shop Notes for 1905 

200 pages; 385 illustrations 

VoL II. Shop Notes for 1906 

228 pages; 555 illustrations 

VoL III. Shop Notes for 1907 

228 pages; £80 illustrations 

VoL IV. Shop Notes for 1908 

212 pages; 536 illustrations 

VoL V. Shop Notes for 1909 

224 pages; 461 illustrations 

Popular Mechanics Company, Chicago 



For Sale By AH Newsdealers, *r Sent 
Express Prepaid, By the Publishers: 



PltQve Jfcitffon Popular Mechanic* 



MIVVU 1VU1 L^II^IIIVVI II 1^ 

Without Mathematics 

By C. P. STEINMETZ 

The everyday problems of the electrics H 
engineer* stripped of confusing verbiage and 
mathematical pitfalls, 

The most intricate and most frequent of 
electrical problems are simplified for the ben- 
efit alike of the student and the experienced 
electrical engineer. Every possible feature of 
every system of Generation , Distribution* 
Transmission } Operation, Railroading* Light- 
ing and Lightning Protection is treated with 
wonderful thoroughness and practical sim- 
plicity, without the use of mathematics. 

** General Lectures on 
Electrical Engineering” 

fij Charles F. SlcSnmetz, A. M„ Ph.D., £?5 tapes, 

6l9 1 h c he a , cloth, i r ilt top, mr i 1 h jlhisl rutive mnEuins 
and pon rail, hand tinted. Indispensable 10 (he student 
handicapped by lack of college trainim:- Likeaenu- 
fteliifir expert to the engineer, Edited hi- J* Lt Roy 
Harden. 

Pries* $2. Mi postpaid;, 

304 State Street, Schenectady, N. Y. 




REVERSI BLE 



to eottMrm for 2B dm* mi Ifores, By mail 30 fttf, 
or fJrrp/c S eta. in at ant fra. Ctv # mi*9 mdt mtyfw 
REVERSIBLE OQLIER GO,, Dept, U 9 Romtoa, M«i, 



"DRAKE'S NEW PRACTICAL BOOKS JUST ISSUED" 

Every year the house of DRAKE Issues several strictly up-to-date practical boohs for all classes of mechanics. 
For the East ten years their books have been accepted and endorsed by both mechanic and the technical press as 
be In g the only standard practical books published. Your money always cheerfully refunded If bonks mre not 
exactly as represented. :: :: :: THE FOLLOWING BOOKS HAVE JUST BEEN ISSUED, WE ADVISE ANYONE 
INTERESTED WHO WISHES TO KEEP ABREAST OF THE TIMES TO ORDER THEM AT ONCE, 



HOW TO BECOME A SUCCESSFUL MOTGRMAN 

By Sidney Aylmer-Small, A. L E. E. 

Zmo. Full Leather Limp, M2 Mage*, Z50 Illustrations 
and 7 Folding Plates, Price, $1.50 



WALSCMAERT VALVE GEAR BREAKDOWNS AND 
HOW TO ADJUST THEM By Calvin F, Swingle, M, t£- 

12 itio, Cloth, lift Pages, Fully Illustrated 
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Tbit tM.MiL Cr.,nLaLuB 1x3 fMnisnlitm regard.] ci|! Ifoo 
PyniMiiti, lh# Mut.ir*, Syntnikii of Control. ThiUof ami 
Third Bail l, i n i 1 --- . ki.,||i<iif ,^tock, Air ContprtKon, 
Multiple UuLl Control, Automatic Air Brake, lli-j Air 

C Lwit J .1 rt*nn r j, k.|.i!MrLrLL 3 l‘iiuL|i tipuftnriun-, Main. Ke-ssr- 

vriin, B&faty ttlo. Stlda-Yalviu F«wd-V*tve, Coulrol 
kl] 1 *, M' to-rmahV krakd Viln, BroX* t"i ] ■«*, Triple 
Valra, Auxiliary R«i«rvoli, Brake Cyllnddr, L*vej-s, 
Lir^rruinDM, (lawtrill lluki, PcfinStian, Train 
IE 1 1 tt* , .‘•laii'Inr-L Tiling, Turn* Ta I ■! i-H, Ml^laI ICoLr-S, 
1 i-'i.blc! ^iyunli, Amlifrlii b^nali, Poll Ord MKnaia, 
Train ^'Igaala, Vw i»T ^ i ixc:,, I s, vLanrilkati'rcL it Trains, 
Novemenl of Traitit, Haifa for M i iveni* ti t i iy Train 
Qfd&rt. ftmtigot Train Uniting Samples, Fixed 
nali^ SeuiaplLuro SiguatH, VulLotm Arden* Train His- 
paLrWn r C-tnidiifV ri and MfiVsniiaci, MaTkfirw, Liam- 
^neitionj. QntdiLiai ■>□ Air ttrikn. 




Price, $1.00 




A conctsa anil at tke uinn timo Rc-cnrato and roll- 
at,]* compendium oF u*fFu| IhwwImIb* eojniernf n* 
(kg Wulwih arrt Vi]n fl-ear in itn apjiU-fcatliun tn 
modern loetmnolivw. A i l^ar end plain expianatiHin 
r>f lilt principle* Inl'ulnd in Abe dsiiljn nf g nlVB 
3i,^i. ban ihiia, which. h*fl no! only rniimti 8lnJ, 1'uL j| 
dentlnod in time to entirely tuperMde the M*ven*oii 
Lint, ua nteu cf iteaTH diattfhutint) (or locpmo- 
I , ', fj, ThH hciok; fit I’ jib re-liabEa data and. i Ikeimirti on* 
fi.f guidance in the design, and ad j ortTnatit of tha 
Ift-ilMcljiMirt YiJva 0fl*r, Uacfal III tits, and switgcinlotLi 
to Irt tultuiVEMl >il raho i.,f hrcAk itiwni ur ncdldantf to 
the rear, Algo instruction* regard ins |U antp da} 1 
T™ w " 




THE A. B. C. OF THE STEEL SQUARE AND ITS PRACTICAL USES 

By FRED T. HODGSON !6mo. Cloth, flO Cents. Fully Illustrated 

In ]m rodneanff this sborl scries of Sit*] SijUll-* Prdtlrma and Solutions to Amelrlcin Wood ^Orkeri and 
Meehan k«, [L is dt*3 red to be understood that ibis litllc irork 1* not intended in any wit to displace the 
larger worb-H on The Subject -which were published finrne vears aEO. 

This lillle book conlxEnsa number oF real practical riampJes, oiampicA pic vrorkmaa will find uaeful, 
and. such as will prove of service to Mia In his regular daily routine of labor. 

The present book is up to date, the latest mailer in connection with the 11 Site! Square and Its Uses M 
having been considered direeUv U cannccton with HaudraiJing And StairhuiLdine. some l kins cever attempted 
in any book written on the subject before. 



We fully guarantee every book ordered from our catalogue, which is now ready, Sent free to any address for 
Dt virtue. All books listed or advertised by us are sent, all charge* prepaid, to any address in the world. Books 
shipped into Canada are entered free of duty on aceouri t of t hrir being or a technical or educational nature. 



FREDERICK J. DRAKE & COMPANY, Largest publishers of self-L-ducitioual books for mechanic* in the world. 
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Fisher Building, Chicago, LI. S. A, 



Catalogue Sent Free 



Pleti&v Ali n Mini Popular Mtrhanivti 



A VALUABLE BOOK 



IF EUEEDIIG IHTEDEST TO TIE PflUTICIL HU 

FOR BOTH OLD AND YOUNG 

PRICE 25 CENTS POSTPAID 




CONTENTS : 

in^lpiia flai Home-Hade 

Alirm^ Filler*' Approach 
AJirltl. Cheap Fur 

M«nn, Fuiublutrl 1 ^ -i- Eh-.LI amJ 1 tec-tric 
Akmr, Baud? 

AtilImit, Inutelten 

Anmifilflr, Hu«' Id If all b 

Annunciator, Hwno Hsilfl 

Aquarium, Ifnw to Makb an 

Are Light, fliitno-Medn 

Athletic* for lfim fig Mon 

Auto, Vonn-B HefLinii- Builds Furfe* L Iul 

frill. H.dlow. How to Nnk? 

Batteries, Conn-atli njr tr><l>vitnf Vultu^i 
fritter?. DimiB-MuldGrtheL 
Better? J'wJU'l] 

fritter?. Thermo. Hum to Mtb 
Battery linri, To t'infJI-1 
B«1I, K«tnre CiLI, ith * me W i re 
BuJftl* I'ower tor Huiioing Mlni^iura 

Tnloi 

Boot, f i'lille. D«™r to Unto 

ft IrMif! Hinge 

BroA Sh^lf, Noil" 

Brack?! Sew. rhu|i, How to Sain 

frritiftn, Flu* frir 

Cabinet, Homs- Made Disc 

Cininri, HiaJ, Lw la nrmtf with n 

Camera Hold*r, Mlu VIrad f^r Qk>o™» in 

Ciinan, Pictnrvi Without 

Con non, Hut* to Mak* 

Cunan, Tu?, to rHacberfe hr EJoflrieity 
Cirri I'uizId. Turning 
Card Ttii'k, MiwhamrNil 
Car-ii, MuchAtjical Trick-s with 
Clblrbin fi-e.Lt-r, Alarm t'lrn'k 
Circuit frrn&krr fur liiriurliun Coilt 
Cl u b-Hoaw , 1 1 ndrrfrDuinl 
Cock, Three-Way, fur >jiibH WiMlrt U niL 
COteprVM«4 Air riaenMii fill lit, Cll rinui 
Cup ink SaUrtf Hark. to Mata 
Cu]i, To Balance tin a Knlfn 
Cun cut It c v e rsc r , Wm jilE 
tk’-fr" and Un, Tu lktti|i Away from Gar- 
baje Can 

fttt, To Url rra Aw a? 

Door ftpaaar, Klfrtne 
Draft Oj-riiE-r, A ut> Iiri n.tl n 
Electric Bluu Light Fa pari ma»t 
Electtie l.i Ltlilin.it. Mil iitum 

Klertrir Larttpi, Cagie rhmuiti wllfr 
Electric Light Circuit,. y Eapci minute 
with 

Elactrkoal f in peri u in n L , liilir-erlinf 

El^ctrician-i' Don't* 

Ektiv-HtUbt, ta>? Method of 
ElacLroocciiw, Hum Li- Make 
Fire Scr*m. How lo Make 
fiiiibdr? Work at Ifiiinu 
Fart I- I’JiBipitinnl 
Fart II— Bow t.f SI it Iso * Mold 
Fart 111 — Nelli hj( Arid P-.'UrLng 
Furnace. Pour Oi-enrr fur 
IWtuce Esmfl, A In-i ml Clock 1 .. Full C|i 
Fcirtmre. J^nial L Hr A**, Tu Full'll 
Furnace, Email Electric, How t® Make 

Cial v aiLii-r. .pp- r How In Slake] 

GtMIlIt Burner It M'hIcI W.'rt 
Dear Wliwli, Small,. To Naku Without a 
L«titfl 

OrilpU Arl*t>r, How |n (1 111 III 
Anrit? ftatterle*. Why Fail to Work 
Grocer? Nqwuranduuij How t* Xaha 



Hammer, Eipeileiant elih Two-Poot 
Rule And 

Hummock, Barrel Sia^e 
II ydr-iiuii tfcnemlor, CotuLant Fmaun 
llyilnx$i-n tSmenilor, Mrial] FJertrLral 
3 1 jErwnwter, ii w to SI a k u 
Lot Chiul , 1 1 .i m l A' 

Irit, J'lTuliiL- Fraiwrtln pf 
luumte^iviit Lamp, LiehtniB with lu- 
ductiotL Coll 
lisk, lilni'k ISuLirijf 
Interrupter, II nw to Mftke an 
Imn lluit, Tm R m 1 1 s ■ i v ■ 3 froiiL 1'luth 
Jauigi S|>irk Cuil , Hurt tu- Maluj 
Kite. Hoi. Hom lo Vain 
LAn^iiaCr, Hhov 1 u Mitli j a .few 
Lji 13 u l , Hnw MaLci 
I-icTitniiiK F'l rijotourii-lu 
Lick, Anutlie cUertrie 
L^k, AflluntA'Ic 

Lnrfc, O -I it hi nation. Hnw to Male 
ljitk. I.iectrir. fur SNdinit IK>or 
|j'< If, ] i^iiKi- Malic. FnailinaLle 
l/ick, rkiK-lti Klectrie 
Lrfi, spring, I'roicLt ion of 
Lucumolive. Model 



CONTENTSi 

LnCnruntiye, Neal Miuiel 

Haieatiiiya, How tu 13 i ml 

liable, Parlor, for Winter Fvenle^i 

Merlinl Induction Cull, Hoi* tu |Hk« 

NicroMope With™i a Lena 

Muiur, llatl-T * . CoiLlrtj] li: r anil leicrie for 

Mutor. ControUrr lor SuiaH 

Mular, £miH, ReCenln|( 

Mi 'tarn, Sinali, Direct Conner Eed Rerena 
for 

Nunw Trap, NotpI 

Mujtr Cabinet, How to Haku 

Tial I Hul**, Fillip k 

NcKative, To Make W ifh- -lit Plata nr FiJih 
Nickel, Polish for 
Ol Ill'll I Huh ions 
I'antoiiTarih, How ta Make 
E’en. U retaking In a KeW 
Perkier a Ghost IIMnn, Miniature 
l'li"rinpiiii h Horn, Paper , Kuw U . Make 
Plusnngraph Muiic. To Tr*n*mil lo a Die 

tun 

rlinl-'frplili a Mm In a IR-illtp-. Tu 
I'liul'iiffapti on A jivlen, How lu 
I'SiMlm^rai'tij, ''Praak,' ILiW' tu Male 
Pictures, To Meke Four ud One Plate 
|'i | -ii fittings, Use* for 
Forcli Chair. How to Make 
Foiier? Kiln, Hume- Ha'te 
Pi>wiler, To l.ipUnSe wiili EhrirkH? 
Prince Rupert s Dro[n 
]"um[i, lii'lni?, lluw tt* If aka 
Rai 3 tc*d Pmidrnt, >*<□ ngiM l in the World 
Run 1'Jnuge, How P.F Make 
Rirll? Mute fnrirt tlrttaLu Bell 
Utevc ni □ |i Swilcll fur FLriltt-llrtl Ki|rfrL 
mtnli 

RliniHlni, Haller? 

Hlipukiii, Water, Hnw l* Malta 
Hheuslat. Huw te Mika a blinji-te 
dealing Was Hsut While Gulf 
Shnt Mete], To Luhrioate 
Silhouette*, How to Mike 
fifilk Turned b? Water Power 
Fquirrvl Pftst, Ahtidote for 
Slfim Encine BuHt in Amltaor Shflf 
Steam Itegin*. Tn?. How u, M aka 
Stream. To Fn»i on a Lig 
S'ttitfch fc*r Reverilng Currant 
Tab]*, Jfrtbcwl n» Lifts h|j 
Telegraph, Cheap, For Lcirart* 

Telegraph Key ami Sounder, lluwto Make 
Tsli'Unph blue, One-Wire 
Telegraph Line, Sim pic Open CLrcuit 
TelnpRonv Kec*tear, Oome-Mada 
Telt[ih^ti#, Singiag 
Te Lwruj.ni. Pinner i Boy Builds 

Ttirifl Switch,, Autnuiaiiir 

TotiitlAh Sled, How io Build 
Tup, d plica! 

Trn[i for Smalt Animal* 

Inst**.. Burn] tig Irusoriiitif-n* (in 
Water-Colors. Tu Prerent from C nwlln| 
W'au-r Jflnior, Ihurio Made 
Wiiidniill, Huiiml 
WimluW Boirs, Rustic 
Window ■r.insdrvahTjr 
Witekif Coherer, F-ailly Nada 
Wirejns-s SJsIcul, Nuse;] 

W s rater* T*jte^raiih 
H-.w in Msko an Ffllrichl 
HirrmigeS. Tn RrrrLvp With n TatepLobt 
Naka n Jump Spaik Coil frjr 
Writing witk bliM-triol?, Ir.tc., Etc. 



CONTAINS 174 ARTICLES, 165 ILLUSTRATIONS 



1 ‘Amateur Mechanics* ’ is a thorough* practical book for old and young- Tells how 
to make hundreds o! different articles of daily use. la of exceeding interest* Thi« 
book ahould be in every American home* 

WRITTEN SO YOU CAN UNDERSTAND IT 

For ■•!« b j all ncwidcalera or cad be ordered dirnt from toe Fubliabtr* 
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THE NEW EDITION OF 

MANUFACTURE OF ALCOHOL 

By F. B. WRIGHT 

Second edltl™. revised and greatly enlarged, with New 
Lniv, G o ve mni t'D t HeKtaintloiit, Authorised r.S. Formulas. 
LaEeht American Practice slid Apparatus fully cKplalun], 
*83 pages, 00 Illustrations, and folding plains, l2uto. 

cloth, 91 , 00 . 
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By Frederick Wri/rftt 

Practical, Canr I pc. Everyone ini preeted will dad thin 

hook of value* Plica, 25c* 

Circular Vrith full content s free on application. 

Books mailed postpaid on receipt of price 

SPON & CHAMBERLAIN 

TZ3 P,H, LIBERTY ST., NEW YORK 
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er . P Plain, easily understood 
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TAUGHT had the opportunity of 

learning this subject 
thoroughly, or who have forgotten what 
they once learned, 257 pa^ea, Requires no 
teacher- Sand 60 ti, (stamps accepted) for 
tills great book In cloth, 

Edition de Love, $1.00 
OEO. Am ZELLER BOOK CO* 
44TB Belle Place, St Louis, Mo* Est. 1870 





CENTS trial 1 3 wks. 

In thin illuatraied 
national weekly All 
the Important news 
of the world la stated clear- 
ly, fairly and briefly, for bus? readers Mauy aped*! fea- 
tures nf great Interest. It Is sincere, reliable, enterialnlng 
—the paper for I ha home. 91 year; takes place nf$3 to 94 
tnpert. Try It 13 weeks for 15*. Pathfinder, Wash., D. C- 
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FAMOUS TRIPLE 
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Link ttie Link Ifle. — Star' 
um Cnur^iit ito — y am h ■ 
inir Bn,]! 1 0c, — Ktactr ■ n- 
ton H.ht. — L lpiLtolns ! rick 
Bum Ute — Kallar'fl Wm:ic Mar Cards 10o, Wimdi Cards IbC. Choice any 
£cr iic, 7 far MNeer M fu t L , • ■ No twa pulHr. J suy place. 

WhtfdFif Puxxtm Co. r - St, Pmut, tfAnt* 



THE WIMSHURST MACHINE, How To Make «mf Use It 

by Alfred W. Marshall 

A I'jartlcial handbook on Lhe rofutruciiaa and n crhlng of the N'hnslntr*! 
Machine, in chad ip* kadiocra]pby nnd TVlrelc"* Tdegrmpihy, a.n.d other Sialic 
Electrical Apparatus* H'J |u<e«— [UmtraW- Price 25c— Postpaid 
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SIZE 
S X 12 
INCHES 
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MONTHLY 



YOU 




2 Years for SI. 50 

INCLUDING THE JANUARY 214-PAGE 
SPECIAL FEED WATER NUMBER 

AND A VALUABLE TOOL FREE 

PRACTICAL UNfi INElvR. is a bte uu to-date mi ninthly 
paper far live engineers. Eucih h«Q6 M brimful and ever- 



running with good (rtnlf In the shape of interesting UIilHCJratfd 
articles, crisp edlt-orUla nzperl&ncca of engineers and tbo 
hitust and bioat netful f^cts regarding power plant- operation. 
It give* plain, pruvtin'n] inptmc'Einn and information. adapted 
to ihe noediH of the m an -ou-t Ire-job uisd everything 1# tn th* 
point, presented In clear, fond bln down-anAhe-oartli-stiiti. 
^aa-ily understood by ever? engineer- 

* L a f* je P n, r M r 1 F < >Ui neeni. It w|U make yon r work easier 
nnd ho Id you to do it letter bv pointing ib.^ way to better 
method* nni gttioker r™uJts. Don't mi xa this rpecial offer, 
It will never by duplicated Take advantage of it today, now, 
while you think Of it. Find receive in return for Jour Htl.SO ft 
vorjrof t.he hie l-’Md Water Number— ^3 other fut number*, 

and a polished Steel Combination Square thrown in free, 

Ttoe Fl ' t<J Water Number of PRAfTlCAL 
l,UlMd.ll (-ontmuH 214 tmgefl ft pd !H H text book nn the 
subject Tr^atmjf nnd Himdling Feed Wuter. 1 It ih Hio boet, 
most complete nnd practical treatiae ever printed nnd no ep* 
uineer should be with ' " ' ' 

found, trouble* from | ] 
feed water find Ff'eiJin* 



mor,r complete and practical treatrae ever printed and no en* 
ulneer should b« without it- 8fiurco» of feed and liupurifcieH 
found, trouble* f o»ni i TiiptlHtlwi, pu rlfying f^-d water, heating 
feed water and feeding ( be boifer are E >nlv fl few ef the det-uile 
covered. The pnceoi ft mngte copy of tilt* ipwial number ia 



SO centa, , but we 11 include it without eitrn charge with your 
twt> years aulwcrips loh if received before the supply op Laud 
ifl erhansted, hat the supply IS limited, *□ #?nd in ytmr order 
el oucc. 

Pi-'l.j' 1 ;■ I J 1 1 M * I *J f ■ j H * I -J-Jippp 
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You'll find thiafi Inch Com- 
bination tig i m re ouc ol the 

ful 



hi a re 

luwt Uisefal and 



velnmbfe 




tools you ever hud. It take** 
the place of a whole set of 
try squares and you will ute It 
c>o o.tn fitly. Yon ran adjuNt it 
to any point within ife length 
and it uiMubiPOM- In one com, 

Liaih tool n. aqua re, mil er, 
depth, nature, level and a 
handy little scratch awl on 
the tiottom. Artl St Is volith free with 2 
FRiCTIOA-L K^GlNjlKa 

This Is yourohancotoBeta hiHh_clBM.an.glacerinH patier at 
a mighty hiw price, In cluding the B peolal Feed VVptgrWnmhgr 
and ft valuable tool frep, 

Bend in £1.50 today and the Eig fiporial ffutnbpr and Square 
will be sent you by return mull. If. after receiving them yow 
are not pfenm+d, return thorn, and your money will be Jc«- 
i nnded at once. 
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PRACTICAL ENGINEER 

THE POPULAR POWER PUNT MONTHLY 
367 Dearborn St. CHICAGO, ILL. 

Would you like to be our Agent in year 
locality? ::: Our terms are liberal 





BOLTS THAT HOLD 
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Shall we send you a FREE SAMPLE 
Star Screw Anchor as shown above? 



Will you give it a good fair trial 
if we do send you one? 

ASK AND YE SHALL RECEIVE 

(Not pub 1 a Sample, but a Catalog an well? 

STAR EXPANSION BOLT CO. 

rayonne. n. j. 
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Send it Free? 



Sign &ikI mail the coupon below. Send no money! 
Take no riskl 

One hundred and twelve of like world** master business 
men have wriiirn tea books— a, era pwes— i,jo 7 vital business 
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the work. fsteiiJ aiul 3 tell ilnil i u jT hit* mt-v- = -s great and Email; [msti 

4 aivl J deal with crwlils,, cail^cSimn* ;irnL iviLh svn Ic.lwatUitq [in n; lists in,} : ji: .>'■:■;• 

6 end 7 xlth handling and trjJninjr urn : jianc-s J to v> lUi aaTesiiuuibhiii-, v ilh 
advertising, with Ul-c DiJtkeriJsg ut K u«vU Uh-uUkK stlwtrn. dmleis -uni by 
mail ; min 12 lol5 with the gTeat prolilnn of securing Put highest Tiv.itVet 
prlt# luf youy atTvSees^-ao tnaurr v.Lijit ycinr line: -ini (hr lati ii.Lge tell* lunv 
you may iff! a complete sei — iuaund in handsome half muroccD, contents in 
colors — fur less titan your ckiLy smoke pt khtw, jdtuosi is la’.tLc as your d.=.iy 

“ hrt * rtIIW ‘ mtfjt** read the &x>* if tj e tend V free} 

Send nit Simply n jtn ike coupon . 

The System Co,. 151-153 Wabath Ay e., Chicago 

If ih-ere tre, Jo yoor honks, any new ways to Increase my business or 
tut salary, I should like to know them. So send on your iti-page Ij-eh 
defrcrlpUrt- booklet, l’U temd is. Hl~2 
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M rtli-rn run-lit ti'Tih triad cip nil into Hence you 1 j*« n, 

■■hiiuiu (per ti|- nth in. I rad*, u£ line of work. QOOl?. 

THEN. WHAT? DO YOU FEEL ANY NEED 
OR AMBITION TO BETTER YOURSELF ? 

Srh't-i frank this lilt thnl jxwltiun or liue of buoo&ts* aclivily which is 
moat InlBreitinu V* ynu, ami wc will MlTi*r you u one*. 

I, Individual (mines i Chances and 0 ptnlngs* 

1, General Managership. 

J t Con&ervalEv* Inveatmenl Maker. 

I. Bnalnrsi Scheme and Method Devisor. 

5. Consulting Adviser to ProprlelDr. 

6. Business Organ Irer and Promoter, 

CH1H PLAN IS NEW AND TERMS VE1Y LIBERAL, 

It will cubt jeu nothing to writ* n* for fc-lvke ngvtlEBff «« 
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t have trained hundreds of men to be high-grade 
veliug Saltsmen, and assisied them to secure 
)H>aitions with reliable firms where they have in- 
creased their earning power from iwo lo teti timee- 
W( trill do the same far ynu. Oura is Ihe greatest 
course in PtAClical Sal0«maiifihlp ever written, 
endorsed by sales-manas^ra of leadmg firms every* 
where. W&rIso maintain the largest and best equip- 
ped Fre* Employment Rur*sii ii in the world, 
with r-ffieec In five riiics, and hive more calls for salej* 
mem thnn nxcan fill from ihe beat fiimfl in the United 
States and Canada, Our Graduates earn liter nmtuy be- 
cause Lfiej are prnperly Lrailicd to ce-t rosultSi S.ilesman- 
ship is the Universal Science; no milter wh It your business is, 
the knowledge of Teal Ealesmanship we give you will help you 
to earn more money. If you are interested in. increasing your 
earning power and want lo enter 1 he tnr.il pleasant, beat paid 
po lies ^ inn cm earth, write for our Free Book, “A Knight of 
1 h r < ; rip. J 11 Add ress ll ea rest c-ffi te 
Dept 220 RATIONAL 0A1X5MEN B TftAINIlfO AEEQCIATTdlf 
CAnyip FumMljr City Manners poth jSftJt ^"nin'fTdrtl 



TRADES That PAY 



We ti^ch you Pluinhioff or Bricklaying in 
tluht weeks and you Co Fccurc a good position- 

Inslfuclion civen andcr personal direction of origi- 
nal founder of Coyne Trade Sdaon-M. All prnctlcll 
work under actual wnrkiinc con dill ons. Free cala- 
log. Orififinal Coyne Trade School, ^971 Eaiton 
Ave + , S( + Lauis, 



PLUMBING 

BRICK- 

LAYING 

TAUGHT 

QUICKLY 




Tern nit lac h nn Icatinm. jnrmis your power m convince 
othvF*, ruirn t™ m | Ifl.KKt o, ynar. Writu for riij 

Tnt Wagailn* "THE SALESMAN™ nud Full drtnlla of 

IriJ r;.:.rrcFipoijih nvfl eimrur. My yrsilcinscs hold ppiylnr pOiitkaii 

flr,-l I can »*lit V»u l« prulllahle amploym*nlr 

W. R, TROITER* Dept. 14, ICnnsas City, Mo, 



FREE 

BOOK CATALOGUE 



A 64 -page catalogue of the latest and best 

Practical Mechanical Books 

It is free. A postal brings it. Address 

UCfHuyirc 9GPK DEFT,, m W1SHIN0TDH ST. 

MtlrNANIbd, CHICAOD 



POPULAR 



titf'niter Ifriifinn f J nfluhtr If Pr-hanJi r # 






This $15 Drawing-Outfit 




Learn to use YOUR hands this way 






Very often the Employer is compelled to say: — “ VOU DON’T MAKE 
GOOD. I MUST REDUCE YOUR PAY OR GET A BETTER MAN IN 
YOUR PLACE.” 

DON’T LET YOUR BOSS TALK TO YOU THAT WAY. He will 
be glad to give you a better position. Learn to be a better man, BECOME 
A TRAINED MAN. 

PRACTICAL WORKMEN W'HQ will let us teach lliem TO USE and understand ihe 
work of the above DRAW ING OUTFIT will GET BETTER POSITIONS easily. 

Homc-Sludy is ea&y ahd attractive with the u Fi'FPpfitt Idfn ' BECAUSE We leach TECH* 
NICAL THEORY in LOGICAL order and IN PLAIN ENGLISH. 

Ask us to explain how YOU will LEARN ACTUAL work. 

REMEMBER1 TRAINED MEN ARE IN DEMAND* Our practical training 
combines THEORY anti PRACTICE* Mark the coupon and mall It to us. 

How Our Students Like It 




KrectiHl C()irC(|ifmi|rncc Sdiooli, 

} an well pleased with 
Stn-n». Am fctad I did nni ce| 
cOiiaetJuonlJ y i merer'; lini;, 



MAY WE 
TRAIN YOUR 
HANDS and YOUR 
HEAD for a belter position. HIGHER 
SALARY, more pleasant work? 

Don't be discouraged because you are dissatis- 
fied il is a Rood sign* Lei us give you SIMPLI- 
FIED TECHNICAL TRAIN1NC. for then 
YOU WILL ADVANCE. 



mv leAsona. The E n«t r LteT Lo ns are very plain and easy of comprehend 
-book course as with Lhls system my lessons are always new and 

C. R- B&EKY. 

Rock fotdr JJL 



F it KKP< ► KT ctl Hi: E8 FON dk nce SCHCK) ls 

602 Rice Bids*, freeporl. III, 

I Wsiotrl Li If- the polllkm bef-im which I havs- niat-ited n erm* f X j . 
IThtihh- v (i |n| ■ | , it ItklMIIT t'Oitj to me, ImW [ can | vuch n, 
p «tl.i-n a rid In? ini'd t> > in-id it 

Mcchnliteiit L'afEMhnu .... Manual Tnidini JaifXr 

. . ,+S-hcr t M i»pal Ufdf (Milan B-*dc 

. , . . ArnhLtsirt , . . . AdvtjrtlidP 

. . . ArrhUi-cturJil Prsflirnsr + . ..Plflnrinrnphtir 

. APdtEtnrtuml TN 1 * Lyric ir . .l-trcatil bngjnwnr 

.... Uipp^nb.T null Joiner , „ , . ISm-Hon*" y t Lrcnta □ 

NlUtll* St-. M.rFt,Et, 4 . h + -I B t- + a. Ajf £ . ,. .,,,,44 

Bfty., Sidle,. 

Si. f r B . R . D Ocu pmlUm 






* 3 j 0 OO to * 1 O.OOO™ 

^ ^ IN THE REAL ESTATE BUSINESS 

ii 



W(1 yt>U iy miDJt otury hrnu r U i f Ihci ftefll \ E- 1 tc (JeUuraJ 

I Brotcrmffl, a ad In 1 ru.n 1 .u 0 e Bu*i ntju). ui; 4 appoint y^Lt 

SPECIAL KEFUKSENTATIYE 

of thC-fihl«&t AliiI latEOn-t CmipBriltir-fl tefil r. stilt and bpijtrr’ 
itc conipaijy Ip An Hindi , RrrTi'HHtitlvm a;o iimkii:^ F-'.DUO 
t .1 4 year ivithriut APj luiCftliHiTl t nf mpil-ftl. ExrptleDt 

nppcrttiuithn open to YOU. By cmr ayHtcin ymu can hejiin 

uapkitilf jitim-uy in p fr*w wirts tv I thn u 1 3 elI ctHTc ri njj w i th jn>13r 

pKUBt«BQ|dtkin, cm r piv^pcflillve d epsi Ft ji te-ti t w ill |cLv« yuu 

ninro elwk*, pn^urlY I" hand In thurt nny itltnf instl- 

Inline in the wnrhl. A TharuMirh C^innirJ^lp.1 Inn Inunr 
MIKK In > urb ttviirrnnlillvL 1 . WfJli; fur fli!-|jttE3 lh*>k. Iron. 

THE Cfi OSS COMPANY, 2336 Reaper b\oik< Cbicato 




Practical Telegraphy 

Taught by experts at niy se^IiuoI. My™ 

institution only one gmduat iriEqualil ied 

operator*. 'I liu-roupli, practical, copy- 
right liie r ti Oi 1 h _ Good position! secured. 
Living expenses earned while learning. 
Easy payments, Correspondence 
course li dcs I ret I . Catalog FREE. 

Guo, M. EhydKt- Pn'H. 

£ lod ge's Im-Mtiiie of Telegraphy, 

Eiijhtll Street, V.iii'iir ±i “i.i, Itfl. l.hLuld^hm! E 




FEW EASILY EA RNE D AS A 

DAY PIANO TUNER 



Tne Tune a Pnonc Does It 

Wr will te-iich you fnni- 1 uniini?, V 

Ingp Hcplliing and R*rM.i.i.iJLi£, Ly pcr^amlT* 

t firrr *.[>•»]■• I v ntc, fftw Tutie-a*i K h he Mf thnd, Mr. 
thaniral aids. Di| luma recognised by his;lnr5t mi 
Ititmoes* Si.lioolthitcrtil by llieState. Wniefui 
vur handsome Ly Utusiraifd free cataLo^u*- 

>itch Hrynnt School of Plano Tuning 

I ttuilc llill, lUlUr i\n r\, ttkh , 



1 TEACH SIGN PAINTING 

SHOW CAHP WRITING or LETTKfttNll by mail and 
itctn raiitui; liL'ictuh!- Only fluid nut Dvaitra^Uttl |Hty 
iliPlrneipen i" umeiiunlfni pr^rl|e#| a jFtM-MJUftl 

nnd Ljibrs ;Ug I' i . LiLr-J lerliki W ritu 1 OT lafg$ CimlogUB. 

CBJlS. J. STTFlOTfO. FWdent. 

DETROIT SCHOOL OF LETTERING 

DEPT, PM. DETROIT, MICK. 

-“Oldest and laigart School of it* KlckL - ' 




WANTED YOUNG MEN 

Firemen , Rrnkemen. Sn^caiiVTrirn. Sloeplntr Cnx 
Ci^nrtut'tdrH^ Porh'in, aIku Elechric ftb'lormen 
andOouductnrs, F'Lv nerii-nt-o unnecessary We 
iiro(nire yon by mail and pmctBil at mire 
tiiwiirtljt jilucinff you in to a pudltion 
after past! mr examination* This we pos- 
itivity guarantee! The oldest and most reliable 
InHtLtuleoi Its kind Id the world, Phi ted luora 
men work In the Hallway T m(n Sr it I re than 
all otlte rs combined. Enclose fttarnp for n ppl 1 c*ri- 
U<m blank and iKH.klet t. N, T RAILWAY 
C0R1L INST. M r*:. 1 ", Indl^ma ■ - Ind. 



STAMMERERS 



r 



GET THIS BOOK FREE 

L£ar:n alioutTht Siiunl HHhud for tile euro of HIau- 
pni'riiiir. "[ li Is I h (Jit 1 ! ii rL-i'il *rli4M JE n ihr W nrM I 'Uirblnij^ 
K«tan*l 3| p (kDiJft. IVrllP fur Rrtbt iJiil IT I Pi fop r ft ■ U> H 

ifdI fcri IoAliiiitiL^nfln mjnFiil. Thr SdrlhATfilfn 
SrliDwl f f -'tan'll irdti, pj-j ■■jlrnmMlri , i > l« 31 iJ T'au'h pp t Hf If. 




HOROLOGICAL DEPARTMENT 

! BRADLEY FOL1TTECI1NIU INST1TITTE 

lATbitlf Pjj-s.nft HorfilefJ5*l hnutuLg 
PI-IUHIA, ILLINOIS, 

LARC EST and BE ST WATC H SCHOOL 

iN AMERICA 

Wt k’^h WntdL Wurk a Jirtu lri, Fugrr^inr. 

Work,. 'JJil- IC-I t U'iL|t:ti 

ISt.ijjij Mid iuuellu mLir stihiKil aL tuudtif4tB 

raf.u*. 

Si.li-t fur CllLhlH of In f ■ TTT, AT i I.-Et 







T Wfili ike World'* F(r*t Pllz* Id Penmaaihlp. 

1 can mikts &n eipert poiiifum mu b3 
Itich Book' k n n ■ n t a«d Shorthand. Am planinii tny itadfctii 
[^ilruC^'n ih CODHDirofil fnllr.'' i t f v -n -Wsh U"' Iwciti*" * hntl 
ivEruman, writo tn-n 1 will send ton THEE on a of my Fimritr 
Fem and a cnpi nf tin.- BadbnmerJan Jiinmnl, 

C. W. RANSOM. Euclid Ave.. Kacuu City, Missouri. 




I MADE * 2400 ^ 2 . 

IN ABOUT 2 MONTHS" 



wrltOfl on! nun a t«w ntuathB af T , or b o^- ■ m ting hit 

n-nrc^ntatlvp in my big CO-OPERATMf E REAL ESTATE 

BUSINESS. No experience neewsary; tbN man bad 

to one, 1 Will teach you tha buBineaa Ly in Ml AQ(1 
ftijpfdtot you my Kypraaentitlvo, You cud 

work nil OP Pftrtof tl-ifl time, A apicDdJrl 
Elty forint'll without capital Ip i rm irid<-(]*nd- 
dlt. l.tl mo explain my DlTer . '.,.L Send y . my FREE BOOK, 
HERBERT KURD, fies. p Cray Realty Co., Ahi t Ctntyry Bldg., Kanin Ci^ Me. 

ILLUSTRATING 

—Law —Pharmacy Cartooning 

—Shorthand -Bookkeeping —Nursing 
—Journalism — Telrgnphy —Penmanship 

Taught Iny rmifl nndtnour ri'sidf'iit pohritdii. rmtihd- 
*?d l5oO. Tnennie In^rvaaed whi le 3 earn inn, Orndu- 
every where. Murk ecibjtc-t X. Ptoir your do* 

*ire- Out cut a4. OUT frw hook— telln all. 

NATIONAL CORRESPONDENCE SCHOOLS 

40 N. Fenn'a St.. IN1HANAP0US. U. S. A. 




STUDY 

LAW 

AT 

HOME 



Instruction by man 

9 and 



Thu otdpflt and beet school* 
tvl!L]Hed to every one. i^.'ci.iUMied by courts 
educators, lixpcr injured anil coi[iw?t™i IiihLttkj. 
tors* Takes BiULte time tWLly* Tj-irtti i^urs**— 
rrepiuutuiv, rnmim-Ms, Colleiie* lTeparea feu 
priu-lice. W ill In iit-r > ' -eir eon- 

dit.ion hi 111 ttruSph'rtMtH bu|K:TtE%A T 

gtflilrtits anrl etoMlnateB every- 
wllffii.-. Full pimiviilnr* hjlU 
JEa»j Pay Miii'ui I dun ftv* . 

T kt 1 

t'orrcAp-ond L-nt't Nchutil 
of IjiW. 

«1S fc^itlc IUJ^ UflEruH, Jllrh. 




Learn Watch Repairing: 

Da a »at htna.Lo»— yuu did Inm ItiEi jMdUb tn-J^ 

IB * a* *rrlC| SB Jiilir CBT 1 bo«U* 
bj iba I Ss : it j Oh*rt Syiam, A<1ei j"« tvhsr^lB 
Lb* i HtTW J i.i B * 113 kbow a walt’11 fri in A -o 1 Ywa 

wL.l Ll ■» *-i*l Oil FuAllaril p.='l h-n tu »T|.<ilr 

no*. W‘.fii y mil fn.'Luab t]iL It i p 
wiirbi!,-.ttr*uJ r^cn.nir pt.i 1 «oenpAbvnt t M ?.IL 
biij jM'F-ltlf'B. dual Li'. b * fur uiii [iii uatrt, 

Aik for ."T. J” I'm It* A. I i ■ . j| il * LD i 

mt iTatr id ao 4 term*. 

THE DeSELMS WATCH SCHOOL 

23 Porry Si. *TTtca. INDIANA 




LEARN 



TELEGRAPHY 

BOOK-KEEPING 

SHORTHAND 



by mail. In a few wet-lij spare time home atudy , iitidur t*ur 
l4iu-iieal Initptaciion — and a erood paytnif, re^pon*Ihle 
nnniikmi Is yenjns; wo are unable to supply the demaml. 
Many eoergetlc semduMcs worked up to st-ULm-* ot 
fS r OOO per year. We send complete out fit, and yoil 

m ile un Ufiurv for tuition until posltioD 
UO HU ITUfTICI secured- Write at onto 
for speclsi effer t Btatin^ which you prefer to lourn. 

■IlCllitUN 13 L SI a ESS In*t.fiUlF P tealuLuao r ailch 



LEARN TO WRITE 
ADVERTISEMENTS 



IF YOU ARE EARNING 
LESS THAN $25 a. WEEK 



we can positively eh ow yon by tuall howto increase your Balnry* 
Send for beautiful prawpecttifl. iiiiLllctl FlltiE. 



PAG E-DAViS SCHOOL* llept. 1I2 P CHICAGO, ILL- 



LEARN JEWELERS’ ENGRAVING 

A hlilmlidtd and «uilf lutDad tmlt, taught thoroughly try mill. Wi will 
tench the W'g I ft n« r l^tL*r Bni:r*TlTie thhn h« ran r*in In t«yf« et rlrid api-Mn- 
tlrftahip. Wfl wlU *Ifo pmpiKwn tha ikill nf nuy nn^nYir. Stnd for MraW«. 
Tlie LufmvLne SltbDOliiJopt ua p nt> WuLmihIl Ave^Cliion^u, 111* 







1 

i 



1GHLAND PARK COUEGE 

l>es Moines, Iowa. 



ENGEKEERING 

Civil 

F]i>ctiic‘ul 
Mechanical 
THitIhuii* 
Steam 
Traci I on 
Crtts A Oil 

MlK^llllLtHtS* 

Comw 

Morlmttlcnl 

Drnwlut 

T£LECR APt!\ 



COMMERCIAL 

mm 



SHORTHAND 

tod 

TYPEWRITING 

PENMANSHIP 



litiinilJir f(*ur-year l-ngi n« rin* Gcnir»f Cciioflitfll 
in tlirW years of 4 1 ) eai-h Alan om-fMT 

tirAClLul cwir>4* 1 &* LLwtrttilj Slaain, T 0 |B|jli^mb 

and Kwhs-nLcia.) Drawiof Cwithh T lirm- mouths 
rouraMi in Traction aw4 Qu and Oil fcngiriMirin |f. 
A oM-y&flr XechSulfitU C-owruf THn» Hert equipjwl 
lSfcaclmic shoi** in th* country Jn«t A fuir noun- 
moil SL-hn.ll £i I li inLi ou is nil that L, rsqaind Iqi 
nni rnnm to all short £i.?nrtfli- 

tkjrri'i+lKiluleiiee GminMtt in Ktactrlnal , 
istiMiiu, Tal#i.ihana*ad Traction Engineer) hr. Man 
iu Mertn-niSaS, Arc hitflclaral , Sheet Drawing 

and Lettef i ag , 

Tho only scb-ool an the U. S. that touche* Stub no 
work in coniLisctioiii with l-eg ta |.. h v Miniature 

rulruuiL rapl'CKQnling '.'I Ulitsa oC IjL.JC fc. ■ J hLouj . 

Main line ih Iso rnni through the ofllccs. Students 
guaranteed Course ottered Gj ..lurr.:*- 

|«ndeace also- 

A omnptwtai Burinc** Coilw tan-Lag rtrirlly up to 
data hcuiiiBaa cottage mc-thi-Us of teaching. A fac- 
ulty of trained ipwcialiHta and the largejii ami best 
equipped Buflineeu Lachango keen: in the c^imtry.. 
A combined conn, in buiiueia and iliurlLunnJ, 
Correa pondontti tvorawB ottered alio 

T3ie full con in Shorthand and Tyre writing may 
he oiiiii|-LeiL , d in nix uienlha. it tt £ u.iranbv.' te send 
*11 grad uaE-c, t-i guud petition,. Cerr* s|HJudeUCa 
'jourMii uffewd alao. 

A compMc course nndrr Pcrf. L. M. Kekhner, the 
Jioft all round pen nian in the U. S S|teCial Bouraei 
in Lettering fur etipjaMris And dra-ughtuhiiHt:. 
t?enr*« Oj correo|Kwdft&» alio. 



Send for illustrated catalogue of work in which you 
are interested . Enter school any time. Expenses 
more reasonable than at any other standard college. 



Addre&s o. H. Long well, President, 

Highland Park College D os ftloLcuts, lows. 



Make $ 25 to J 75 Weekly 
Be a Watchmaker! 



From A, C, Parker, 

W 1 1 m m , N-< . 

Tutu petting on line. O'rt 
fliLOO worth Ol nprk to do 
lest Saturday. 



From Emil Frnnck, 

link c, Net*. 

I will civo you ho order 
in about u 'reek. Iluve 
taken in $ll-T-5 In tliO l-imt 
two clays for repairing 
wiitrhuu. I ha vO plenty 
to do. 

From T. B. I.nwver* 

Cayufftt Wl*. 

I ftm eoUEhk along flne + 
J made 423.12) clear last 
week. I wont to thank yon 
far giving p h ibis Bthrt- 



From Albert W. Spiicle, 

LmmnvHte. Pa# 

Jam pelting on finovrith 

mv btisincw; buve nil Ui« 
work 1 tun dn, 1 eanuot 
ton hitfbly of your 
inrtrcotioijfl ana tho ha- 
piatHnca eiven by Mr. IlA- 

rnorG. 




Wc will leach It toyouwJth- 
emt any cost whatever. 

You can lentil thtf trade In 
a £ew wet-Us without leavins: 
home or onltU'r^ ^ our work. 
We iumlsh y u absolutely 
free — text tiooku, necessary 
lessons, illustrated chart and 
photo prints, showing: exactly 
how to repair each job. no 
matter how complicated. 

You won’t have to spend & 
penny except to buy a tew 
tools as you need them while 
you are learning. 

We Will Start Yon in 
the Jewelry Business 

We will furnish you hand- 
somely bound, 32&-psgq Illus- 
trated jewelry catalogs in lots 
of a hundred or more, with 
your own name printed on 
the cover. Give everyone In 
your territory a copy of this 

beautiful catalog. 

Then, when you receive an or* 
dvr, M<D(I to un for thn Roods. 
You get the pmflt without having 
a big Stock. Gvl nowiinu 

get your aharo of tho big holiday 
trade. 

itCJidthcsolptfcBrB. Thetneuwho 
Commence with ua im-i-fc with sac. 
ochs. You cun. too. Write to me 
pedstmnilj, 

CHAS. F. ELMDRI. 
Principal *f Walchm-aklotj Cftllapa, 
Hagort, Thurman & Co. . 

SO Michigan AV«., Chicago 





BE AH ARTIST? 



Our ^ruiettf? en filllntr High Salaried 

I'ciMUul*. Good artistb 

EARN *25 TO *100 PER WEEK 

and upwards III *hj flu*li*tliij ww. Our 
course. 1 -; of Penonal Hem* liiLf-neLlm hyoor- 
J-rulflUCf, or . 1 prulkii. E l« vuti yrar^' 

,-iHfuJ n ,-n'iiitiR, E^part inptnictori!- Patlllcaa 
|P L4'.' ii i-omjh i -at workers. Write for tland**®* 
will, Fn,, 

1 HOOL OF APPLIED AET fFouiidfld IfiS 8 

X Lil Ualltfry Fine Arta, Battle Creak, Midi- ■ 



TKACH \£S Tl-rb 
MIXINQ Of 
[ROMS 
rALOMT H\ 
t*k AC'TtCA I 
FOl'MUtV A1 E IS 



AVILWAUKEE CORRESPONDENCE 

SCHOOL OF 

FOUNDRY CHEMICAL ANALYSIS 



*IE IHH.nSVITH HLlHj. 
MILWALKhE.tVSS. 
tVi\ 10* 



A CAR Ip BRINGS 
FULL 

INFORMATION 



$80 to $175 Per Month 

For Fti emeu and Brfthenien.tTpcTlencp 

liriia wpFtary. HUiillreclB Ut poSiliCMlB 

now open. High wogiw: rapid pro- 
motion. We aatlst you in securing 
a rM>ii)OEA Be A r&Hm&d, rn&in 
-pd today. IMI parUcularfl Cret! , 
Enclose stamp. 

nalfanal PallwayTralalDg Bahanl, 1st 

4 fiO Robert Pt., St. Paul, Minn- 



■ twe Abaolntely cn a ran ton to- teach *1] Orth ahd^oinph'fce In 1 
nnlv thirty rl.ivrt. Y ■ ■ 'i cun 1-urn in op nr .-time In your own. 



■ mm m ■ 11 y 

houie. no ruatti r whom you iiv- , No need rpcpii inuntha 
Boyd’ a Syllabic System is easy hi 



onlv thirty 

ho me. no rr 

o.b with old sy she Did L .... , 

Learn — cat=y t ► write — 6nsv i« !■ .ol. Si tuple, Pra-e iicbJ. 
Speed v- Sum. Jin rul-tl 1 1 neii— no posltii .ah— no ohhdih^ 
an ii. other ays tom?. *N« lunjj l.-ih of oiord sftrna t-i wm. 

foie* (inly nloo cliuniL'l'. i - i.i lcnruftnui yr-n lutvu the r ti- 
iiro EouHVli lAidEomiT- ut jour a ban In to no mm ami. The 
best system f -r ou , ii | i > .granht r-, private s-ocrt-turLi-si.uewi- 
pELpur neiKirtera and rnLlro ml men. Lawyers, min I stem, 
voanhorH, |ihyn ii-laut, litnrnry f..Jk ami buelufiss men and 
■V i .. to f ; rj may r-ovr learn a hnrth and for tholr own nee. Does 
nut Lukes t-ouLdhual dally yrnclico aa with other syaboma. 
Oar itt ad u at, 1 hold IiJ^'ji e r rLLi<]« posltJuiiB evtTjf’whuri,:. 
md to- Lay for booklets., irHtltnonfals. ‘'-Li!, 

CHICAGO COKliKSPONlMlNCE SCHOOLS 
JJblJ LDiCii^o tlpttra U^u^*: Itlm k* Lbica^o, ID- 



LBARM WATCHMAKING 

Baflaed, piafilabla Inbcir— Compolant naan alnmya la d*niu»d, W* learn 1 1 
thoro'jRlily in jh m&nlhB u it fortuarly took yeurt. Omi * wa y 

lediou*' appranticeahifc Hcnafly fl*raod while ftudying, IublUdbi eecurtil. 
j^iUd 

ST, LOUIS WATP1 MAKING SCHOOL, SF* LOUIS* MO* 



CIVIL 

SFDVUtF 



AMlMATIOHf will soon bo held in every *i*ro, 
,715 apiPoLiumenta made laat year. A (JOUiiiion 
boEl triucalion Is siilH^Scui. Tull Informal imli 
H jiit all Government I'osItifmB atsd queBljont re- 
nt l y luted by tbeClTtl Service CfimnUSfiLon free. 

rnr.HB Mlrf *!!■££ tllllCDC. W IS tl IftD I Oil,, 0 ,C . 



EARN $5.00 A DAY £ fir 

Learn to ln b n p L umber L u from 4 to 6 monthfl, B 

on EMtsy paymenLe, For particulars address t* 

iASTCR PLUIILG5’ TRADE SCfiDDt, HIS L1KDLLL AVENUE* ST, UHJIS. SM 



Lf Drulo Play Ihe Guitar in lOMinulfS 

Si-nd 1 a • i-i-eut stain i> for instruction and 
t'rsr- Lt?£> hook. Agents wanted in new 

1 territory WritnlQdaj * , 

Al.I.I KT 1\ IMETsCil, il iiankre, Wisconsin, 









uSe& wealth The Master Key 



BUSIN 



My hook : HOW 
TO REMEMBER, 
mmnt free to r*ad~ 
ere. ft opmtt* the 
door* of wealth 
and achievement 
with the matter 
key that file ail 
foch * - 



** You ore no greater intellectually than your memory " 

There 1 b nothing dirtteult aljont my method. Yma cun ntudy anywhere, at any time, 
^ In Himro oiaiDoiit^ 1 have tnu^hb more Ilian iW.tWQ people hnw to remember. My 
method touches yna tow to remember thing* you, have Been, read and been t«l& About, 
in ere an eA bus in nh hi capacity, interne, social n landing — etao bow to remember faces, rnime*, 
insBl detail*, studies — develops will, con central Lou, personality, self'conrttltmtvt rimv^rsutlijn. 
epeaklug, writing, etc. Write todmy lor free copy t)f aiy Interesting book - Mow To 
''-and nets Ih-jw simple my memory train in g really in. Addnma 

[EMORY SCHOOL, 70S Auditorium Building, Chicago 






jf 




AWING 

Four volume i, t.WPO pages, 
7il<) Inrhei : 1,500 llluiira 
Ilona, full-page p tales, dla- 

S rama, tables, luraaiiat.etc.; 
uund In lull red ntorecce- 

Knotrlcdrc of drawing 
han given miny yoking me a 
Dpporluniljcs to gain. high a sinned poai- 
Ilona of lesponsi bility and trust. 



This Cyclopedia offers you an unusual opportunity lo get a 
practical L; rip iv 1 ed ge without the aid of a leather. It la A 
Home Study Instructor, entirely free I tom purely technici! 
matter: every sec lion stippl eaten led by practical teat auealiona, 
"abort cull," etc* Order at ante — 



IT COSTS NOTHING TO LOOK 



W» will i*od you s i«t e*f this yreat Cyetop^dJ*, by p»ptld «[rm, 
Without d"po»LI or puiunlai nf any kind. If you n m rat]' [i Lbe blllll 
at roar imrlortr ind itcc»i»rt>on, fce*p the boob* 4,yi t tunnni 
them eanfulLr, give them avery pofiihl* Ini Ve wml yoo to tu Hit 

Ju^k* - you *ra Und,r no nbLijilLC'in. If you rfftrids Ihr book I bIB uCt 

*hrt you Bar'll, kdvLi* nt and w» w I IL h» ** th* m f*turs*d Hour O- 
H yuu tteflji Iha hook* lihd. □» fffl Will in sit" d"T*, then gJ.Ol'S 

■month until yon hav* paid Ihs ipecitl price of So. The teguler l<»t 
pfi» lb Thia sjiom*! offer it good uni it Kf*jcli let. 



IMPORTANT SUBJECTS COVERED 

Mechanical. Architectural, Perspective* IsfiTneb 
rlc+ and Freehand Drawl ng: Blue Printing; Mechan- 
ical and Architectural Lettering: Render! Elgin Pen, 
Ink and Water Colors; Water Color H ints for Draft** 
men? Shades and Shadows: The Greek and Roman 
Orders of Architecture; Shop Drawings; Machine 
Drawing; Machine Design; Sheet .Metal Pattern 
Drafting; Tins mi thing; Arc hit rCt Urol Sheet Metal 
Work: Skylight*! Cornices, Woolmgt etc. 



AMERICAN SCHOOL OF CORRESPONDENCE. CHICAGO. If.S.l. 

Slllitldb fdjiuht M^cLumic*, £'bI>, OS 





LEARN SIGN PAINTING 
THIS WINTER 



With the new device for molting Ihp ' l ]ay 

flUt M orbtnek)ftg «ur u ml spacing The letter*. 

If yon can draw n hi might line with a bru^li 
you c ci u moke sign* with th|H FVhtHu, |u 

PtrufiflQOB a Oil bt»ik of ulpLubeltf $£.ue. 



EASY SIGN SYSTEM 



NEBRASKA CITY. Nl-O. 



R f' HI 'n flit w i f~*n V nT Cj'iritrl D II n l- 



$25 to $100 a WEEK 



In the pi<?ij no ii i f h; t oecufiptiou In the world — Chauffeur, 
Amo &utceruun or Garage Manager. We fit you lu «1* 
weeks, Thin is tfoo only School recognized by the trade. 
Cur Hotnc Study course by mail glvca full limlmclloL by 
charts and test oml does font Interfere witb your preisePt 
poslliun. Our gradualeFi are recognized us eipertit and 
pewit Iona seek them. Write to*dfty for fri'e prospiHJiufl* 
Perpounl teaching wltb r^ad jjracllte at our big New York 
School If preferred* Night and Day Cl angcic Automobile 
Inetmcilon ntao In French and Italian, 



NEW YORK SCHOOL of AUTOMOBILE ENGINEERS 

ISO West S6lh Street New York 



DRAWING OUTFIT FREE 



Illustrators and Cartoonists earn $25 to $ I (ID a week 



Wi 1 tcflcli IlhiKtmUng und GnrtmMilng by mall, Diir 
stu rtewtH kcJI their work and bold position*;, Wntuen sue 
Lewi ah well us men, fk^itl for our free booklet, + ’ Money- 
In PrnwliiKs" n Up I'yiyi ami glvi-s the proof. 



THE NATIONAL PHES 5 ASS'N. 77 THE SA lPttlN, INDIANAPOLIS, IND. 




U EAR IM 

[WATCH MAKING 



W'BlrbntikltiB |»yf> wQct ymi r»n 

Wjit* 



"till* JW toae-d, lap 

VMX HWK, ,J tl, :.w 1 ot»aWii 4 Kh‘ 

oitkflF. ,p PuflUJ brkii|i it 



Stoat 1 1 St boo I otlitchmaklng 

OJJ dlatia BJdf.j. EC Paul, Mina. 





W ANT1^T> *— tUl1»AT 
siwd Ctrrlf, Ct.Tk at W M oh- 
hi : .: , , Cu«f 4 djifl Clerks, j^HlAry 
HiHI t I tun Kirch J'AttirNpaliiHie W,,^ 
far m tierlul ■ imlhUti<* tJr*i»ir«l friv. 

1 • n ■ 1 1 , 1 ri it :i Ji, t DNjrt, I) 



LEARN PLUMBING 

&IG 



A trad^ that win make you indepen dent for life, 

Hwgfi f htri*r-hf Higae-DtmASd Srtriie than 

any oth pr trade. Ton need no pruviou* gjdbtS 



cnee. Our rraetlfal method a nnnhln you in uW 

Uir-utint te> hold jnjiltlou an akiltprl i>Lnmher fNf 



qrmdiict your OWn libf lneiu, C»talijg Sent free- 



St_ Louis Tracies School 



4430 Olive St. 



<ki i 



.A. M *. 







is for nrflryaa* wIld wnuli feu Vm’ tn ci|i«;t in hi* cho^a tin*. We iv.lL 
mi.1 It in you ilHnluttlf free u^n request. It iu detail tow 

you can earn more money —how you can gala Ws# advantag* ornr a t i»t 
(nnji'Tity ot yuiLf COtri|M!titori. Tliej'liJ: It |i»rUcu-latly appf'n.lh 

to book-keepers, KocoDtuti, fwMisri^, and clerk* although, 

It has frorm i boon, to rwrj'Ojie no matter what hie JmlliOfl- Wo one 
ihoqld be witho'il it, It ocele yon nntbint, W'UlTK TODAY, 

commercial World corbespondence Schools 

1 ^ 4 GRISWOLD ST., DETROIT. MICH, 



Do You 



Government 



UNCLE 5AM PAYS 
GOOD SALARIES 

prepare joumr men and women by 
IrW it f I I mall to BucceeflfuUy juvns the tuoat plurJd 

Cl vil service LbiumL ballons for Govern- 
ment positions. Our Railway 
\1 Jill Clerk, Mali Carrier. 
Post Ofllre Clerk and Stem- 
ffAeillrtll graplior and Book keeper Courses are 
A fJiSlllVll thorough and complete, rot ensi- 

■est mutcred of any such courses ever 
devised. and include rc L attir$n cm outer 
school can use. It yon Government Position write 

today for our special offer* FREE <-atai<>it and valu- 
able Information* A-ddreW 

The WENTHE RAILWAY CORRESPONDENCE SCBOOL 

Dept,. Z4 H t Frwport, Illinois 





YOUNG MAN— The Great 
RAILROADS WANT YOU 

lrra.rn tclfi^pty here. Siluilkms fainiskri) 
that lead lu highest positions, Good wkgei, 
Ma.ny of our graduates art new R. R. Sunt*. 

Kx[irpra Vory InW. tan cim |nqf brv*nd If 
jriJhid, lO-pnirt 1 lHuikalpiut ItFrw. 
EtaiLnmd wire Lit mcIunjI. 

VilEhTINES SCHOOt Of TELEGRAPHY, 
(ESTA9. 37 DtS.) BO I 3, JANESVILLE. WIS. 




Do You Like to Draw? 

TtuiitV nit we want to know' 

K#W w* will not £3Tt> 7«u aifLj Kfrilld pHn> 
-nr a- lot of free atuff if y<#u answer this *4 
N«rdn wa claim la make jrvu rich 111 rt witIc. 
But if jbu fere wnfctoufe to develop your laleui 
*ilh a BiucMifal carhxptikit, «■ >■■. -j can m sikr 
money- mtdsropTofthii pirtun wlthiic. I» 
itanipi for portfolio or carVnnfefend; nam- 
pie lesson plate, and let ai oxpLalu. 

The IV. l„ Evans School of Cat (on ill iik 
521 EiagmOore Bldg:, Clorelnnl, Q, 




LEARNED BY 
ANY HAN 
01 BOY 
AT U0R8E 

SDlidl Corn 



Send today 2c stamp for particular* a ad proof. 

0 4 A, SMITH, Room 141Z, 2040 KnuxvLlfe Ayc,, Peoria, Ilf. 




LEARN to DRAW 



by mall at koine ot In cmr Resident School. Men and 
women ariist* earn pel talaris* at c»y work. Individ- 
ual, practical instruction. W* gn araatee proficiiarj or 

money refunded, PbaitSoui aiBUrod. Ill uat rating. 

CarionnlHe, tnmpiMTiid Dfiilfrnllic, Ml- 

cihantcot, ArntiltocturaL and Sheet Metal 
. Pattern Drafting: taught hj Instrtictq n tralarnl in 
Europe and Amei-lcfe- Advr«ory Bnard nrpnn« lesions 
Tati work *ant free to And out yuur uaeda and probable 
feuciM*sSr Tell course wanted - 
ACHE SCHOOL Of DRAWING IBM 5, SL, XALAMAZOO, MICH. 




Only ihc high who is "The Master 1 
master of himself— master of his trade or 
profession, wins great success, 

It*s Knowledge, not strength that gives 
this mastery to man. Tlie educated, 
trained, thinking' workman is in demand. 

You can educate yourself — you can prepare for 
advancement by using a portion of our Great 
Specialized Engineering Library: 




Cyclopedia ol Engineering 



A practical, ecruir&l reference work on ate ana boilers, 
steam, f >13 and oil luplnce, marine and locomotive work, 
mechanical drawing, amuagenifiDt ol dynamo* and motors, 
electric llfflitlnK and wtrinc. etc. 

These six volume* contain 3,200 inures. size IxlQ Inches, 
and over 2,0U0 full-puge plates, dcHWlnec, dlairraniH, forma- 
Fas, tb hit's, ote. A I ho contain* a Be i lea of practical wc quw- 
tJons, with solutions* and la carefully indexed for ready 
reference. 

IT COSTS NOTHING TO LOOK 



IT non receipt of coupon. wc wll' nuuA you b ant of this great 
C >• ■ ■ 1 o pi^d i a. by prepaid »ipf££A without depOait or guarimteG 
of any kitid. Keep the hnokR five dnyp, examine them care- 
fully, give them HTcrj 1 pCnw i b If twt. Wfe Want you to ba the 
jmlse— you are umlec no obligatione. 

If yon flecitlo thu book# (ire not what you want, ad vine ua and 
we will have them returned at our erpeime. If yeti keep the 
boobanend itu flOdwitbin five days, then #2,00 a mbnth until 
yon Imve paid the apecial price of *16. GO, The regular Uat 
price t« #; 3 o, 00 . 

This special offer is (food until March 1st. 



1MPOBTAHT SUBJECTS COVERED 

Calorimeters — Pumps — Elevators — Indicators— 
Valve Gears— Turbines— Compression and Absorp- 
tion Refrigeration — Gaseous and Liquid Fuel — 
Condensers — Navigation — Air Drakes — Machine 
Shop Work — Ventilation — Heating— Air Compres- 
sor s~“F rind pies and, Management of Direct Cur^ 
rent Dynamos and Motors- Storage Batteries— 
Automobiles, etc* 

L 



rprtf Order at once ivnd we will Include tor 
■ ■*tt* one year* bh a monthly auppJeme&t. the 



TECHNICAL WORLD MAGAZINE 



A reeiiiBT 
facta In plulh Kbglhh 



*1,50 monthly, presantim? twcatlath Oentury 
LatnC din'iuisioiu on timely toplca jn 



rlmce, SnventifUk. diacorery. industry, ate. The atran neat 
feorial of the nduaOn, "WHO OWNS THE KARTH." ajijpean In 
the February iisoe. JOBT MALL THE COtrpOH. 

American School ol Correspondence, Chicago, U. 5. A* 



FREE OFFER COUPON 

American School o>f Correapcmilence, 
riou* feaad i*l t;ya|a[>4dla of Eaiiaaerinr !vr A dayi' fra* fekamloa- 
Hob. U»T. W_ f4roti* you. 1 will itad |1 wit tin 6 >1ij> ^ad fJ a 
moeth Main l havfl paid *[“ fti), otbflrwiM I will notify yea and h-,14 
Ihi booh iubjprf to yvmr order, TEtla not to pui until tally paid. 



?fiar. + + ,„ 

Aponiaa , , . 
Occsruioi 
£»noYii . 



Fop. Mach. 2-05 






iJ^i.nrJ TV.. ir^V.Ii^ulA 4 










gruwih, endurance, and even life of any business depend Upon It. 

Far expanding the rdrcle of trade, increasing pro! its and creating 
u future sale mset It In unequalled, It oiTara Lo any lutelligenL 
mergeitc man at least twice lb teaming possibilities of other 
pro Feltons, If you want to advance from the wiee to the 
Income class, if you iuletni going into business, If you want 
to double or treble your profits you must 

Learn Advertising 

Wo provide expert, practical lustrum ion In writing, pltm 
and managing retail mail-oider. trade-paper or ask-th^-dealer 
vertlsing, agency wort uud sol lotting , To prove the super- 
iority of our lust ruction we ■oiler the mail course on 

30 DAYS FREE TRIAL 

or an evening Pheb in Sew York. Write for particulars. 

Nn' on al advertisers should fc.sk fur Business Analysis 
Plunk for planning campaigns. 

Georqe Frank Lord. Inc., 333~g 4th Ave,, New York 



LAW taught by mail by practicing LAWYERS. 



Oac year Ctiuno, 315. flu tie faction Gmtrantdfld 

THE LAW INSTITUTE, Box HI. Wabash. Indiana. 



^KSFIlAllfe mm SEIF FILLING MTD 



thi nOLor* fs f U.I.CO svm 

SUCTION OF THIS PEN CUP. 



Are You Progressive? 



Then why wo a muzzle loading Fountain Fen? Tbe obiolct* Lind that you disjoint nod anuirt ink in to fill Get the 
pern that fill* by suction of its own Pen Cap, without opening, There it oniy ode, BLAIR + 5 NOSAK AELF-FILIJNG, others 
have de c^yina Rubber Sacks or iiwidr Mechanism* Blair 1 * No*nh hold* 75 drops of Ink, Others hold only 15 lo 25. The Ink Safe- 
guard prevents, leaking or splitting of the cajf. The splat feed Insures a aleadr flow of ink. The Adjustable Cap Clip prevents rotting or 
loss of the pen. The Inconvenient and leaky screw pen-section and glass and rubber filler abolished. Prices with No, l Gold Pen 52.00; 
2, 52.50 : 3i &3.0O: L 5i S5/D0. Injured mail 8c more. Muzzle loaders at half price lo close out. Established 1885. 

BLAIR’S FOUNTAIN PEN C0. r A John St., Salle ITZ, N. Y. IS Gisiiopsfite SL t Wilboat, Loinjoa, EC Git Agency 



A GOOD MECHANICAL BOOK FOR BOYS 



Row to Make ll Fnp+'-r Bout— How to Make n, Barrel Itont— 
HuW te Make A Whiter Wheel Hnw fca Make Your Own Finliinfi 
Tncklfr- Tempomry Oataps mid llow to Build Them— Per- 
manent (Jump* und How f- 1 Build TllOttl — HdW EO Build 
an J tu it at ion Struct Car Line— How to Make* u Waiter Bi- 
ctule-How to Maku a MinLaturn Wind mill — How to Build tin. 
lee Boat- A Novel Lhtrglut Alarm— A Medina Iced Ventriloquist 
untl Hon to Make It How to Make a Boot- Qlucki tig Cabinet — 
Rfi-ncwinit brj Batter Utf— How to Make Water Muton*— How tu 
Make “A ntiQuef Clocks from [Tp.ta.dnf c Met t^riii In Let teH ri k 
a Clnrfc Dial Row ko Make a Windmill of One or Two Horse- 
power — How to Muke n Trap for Babbits, lints nod Mice- How 
to Mnkn a Sinn!] Search lijrht — K Ut-n of Miuiy Kimb mi!l How 
to Make Thoifi-Jiiit Fishing — How to Lo Urn am entail Iron 
Work— Or mini entail j^l^ml Quit n I* ftar Open Fired fires— Flow 
to Mnkie n ProjioliLag Vehicle -Bow to Make u W nt er Tdu- 
•npe-Hew to Make Paper Balloons Bow w Mntf a Hectn 
grap h“IIsMf ul Art idee and 
Parts— Devi res for Winter H| 

“OSfflrtln' _ r _ t JR r 

—How to Make Rubber Stunt |jh— How toMnk+i n Car- 

rier for Hi eye tea -A Wafer Cumd test Let Bor's Hand-Fewer 
utn. How Marl ft — How to Mate a Pair of Duifib-Hel In— Hnw to 
Hid V our Yard of Out#— How to Make nn L***! In Litfht a 



ph— R shFuI Article* and Ornaments Made of Old Bk>cl& 
ire* for Winter Sport e. How to Mnlte and TJseThfm 
3-: I [win. Chair Sleighs, Toljogpfin Hlidcn und Bkb 



Auti\ How Made— Row to Make a Pair of Outfit 

Lig! 

On* Light Without Mtttehp*— Thtnfr« a Hoy Cun Make Out of Old 



BluyeTe Fnrls— Hnw tp M tike u Wind Pm pel ler— Photograph in H 
froma Captivo U-ulhmri — Flow to Make » film pie Burglar Alarm 
—To Make tt Binder for Popular Moehflnif*- How to Make a 
Hum mock- Electric Hat Krterminutoh— Hnw to Make a Minin - 
turn Steam Turbine— How lo Bit* Through Your Hnnu*-Uow to 
Make a Wood Turning Lethe tint of An Old Hewing Medline— 
How to Remove Stains from Marble — [low to Miskf a lurhlne 
1C n gi nu — How to M akc e tiead. Can r ion— iiow t O M Mk i 1 u W i re ! eg e 
TeteKreTHh System— How to Muke « Toy Battery Motor Lift a 
iCMb. weight— To Jtenew Old Dry Bntterh"* herpnKVDDg 

for Tent*— How to Make an Elpf-trlf Furnace Begu later— How 
to Make u SLnipie Fire Alarm— Bow to Maktiti Bull Tent, 



&U}J thin bfMikof \timr tiCiCflrff^ifrr or tCC mill 
send it direct to you on receipt of price. 



POPULAR MECHANICS 

225 Washington Street CHICAGO 




MECHANICS 

FOR 

YOUNG AMERICA 

How to Build 

BOATS, WATEK MOTORS, WIND MILLS, SEARCHLIGHT, 
ELECTRIC BURGLAR ALARM, ICE BOAT, WATER 
bicycle, cabins. CAMPS, CLOCKS, fish. 

ING TACKJi KITES, [MTTATK)N 
STKEET CAR LTHR, ETC, 



The Directions ire Bain and Complete 



Mm M, Ah"h^e. 
CWPCV 7 141 
rCfVLAfi HSCNU/KJ 



PRICE 25 CENTS 



Plcdiff ifentfoft Popular Mtchanivt 



I nti UKUAILM BARGAIN EVER OFFERED 







50 Cents Secures this Great 



Reference Library 4 

This magnificent reference work, costing three-quarters of a 
million dollars to produce, is a dictionary and encyclopedia com- § 335 ] 
bined, In fulness of definitions, number of words defined and 
accuracy, it is superior to reference works selling for five times its 
price. It has been recently revised and enlarged by a staff of 
American editors. Its five big volumes contain an inexhaustible 
mine of information on every subject, defining 250,000 words. BSE5B 
Our bargain offer takes off two-thirds the price, and we pass the g| 
work on to you at less than one-third the price of any other first- BBSS 
class reference work. We send the complete set to your home 
for examination without charge, and if you decide to keep it, a 
first payment of 50 cents secures the set, 

FIVE MASSIVE VOLUMES jgjppg 

There arc live volumes, each one foot tall, 
and drongli' and handsomely bound In three 
elrlts or binding, Tlic set contains 5,000 rates 
and thousands of illustrations, It Is up -to- PGjPsS 
date in every particular. It la absolutely re- 
liable: the names Of Its editors arc iirnons the HBH 
Erealest in evert field of Tesearch. As a die- W 

tionary, U defines 25,000 more words than any j - v 
other dictionary. As an encyclopedia, it treats 

50.0011 subjects. covering the whole field of 
human knowledge. Mark and Mail This Coupon, 



$5.00 ATLAS FREE 

The Modern Atlas of the World sells regu- 
larly for It contains more than 100 maps 

i n colors. The re i s a ma 0 of each s tal c „ teiri tory 
and country. It givE^s the population of all cities 
of importance. This invaluable Atlas is boned 
in red cloth and is 10x13 inches in size. Wc will 
send it to you, absolutely t rtr, if your order for 
the Kncy elope die E>ic lio n ar a' is received at once 



Holt Leather 
Hindi nij. 



M ilLl ' 

i- EfG I 




\v 

id’ 






rl 



Free For Examination 

If you reply at once, we will send you a 
complete set at once* all express charges pre- 
paid for examination. And we will also send, 
absolutely of cbafg# % the Modem Atlas of 
the World, If you like the books and the 
Atlas you can pay for the Dictionary in little 
monthly payments, Tf you don’t like them, re- 
turn them to us and we will pay return charges 

Mail the Coupon Today |y 



P.M.2-43& 



THE WERNER CO* # Akron, Ohio* 

c “ ■“■prwvii.l for Ifl dajrq ca * B4 | of tlio AtHFR 
ICAN EflCtpwyPEDlC DR 1 l0SAaV J hound la l lu. indicated, 

by hiving thfl -X" bmtdo. * ^ 



Full Shnpop Binding. Il^olir r n™ »U 4 W, I will pny for 
Hint, if 1 difwh te tlw boot*, n* Nlvwi: M ce'itn 

afipr I ^ i in 1 n 0 ihfttu »nd Sit.M s manth until vouf tlHKiil 
rrics of fra-yoo it p»n. 1 



Half MftPorco Binding, K-nguIar pric® I will pst 

f-or t cl* lainfl, if | dbciiia to fceep thd LonXl', p* follows" bQ ,;nn(a 
. “f™ L “" 1|totD uai 5 fl a mouth uuil 1 you r p.neca n ,3 pries 
_ nf | 3 fi. 5 U li paid. * 

Library doth Binding* price no f-i. iv.iLlj-.nj 

fortius bam* if I decide Ho k«p ltw books u follows: HU cents 
Alter f examine thpm n-ad ( 1.35 b fiaontlii siuIlI yottir bpqCiaI 
prjpe of )ifl !WHti ptL,d. 



This is only a limited edition* and will not 
last long. You must reply promptly to take 
advantage of the Bargain, 



You in to Mud Hie i*t of five volumes ud 4bo Atlas of the World, 
delivery ohiigM piU. If not Htiif&ctory, t will return buck* mud 
^ dwe kfter delivery, at yam- uponpo Cop return 

Utmi.,,,,... 



THE WERNER CO., Akron, O. 



Address. 
Stat* ... 



Please Ifetiffon Papular Mechanics 








uassmea Advertisements 



Advertisements in this isctian, 6 cent* per word, pay Able 
in advance, To insure ad 6 being inserted under proper 
classified bead in tb* Kerch issue h copy must reach this 
office not later than February I. 



AUTOMOBILE© 



AUTOMOBILE SCHOOL — Chicago SrWl of u.itr.riug; 
the original automobile school In Chicago, Tour hundred 
and hfiy graduates the |JH.sii year, to whom w« refer upon 
request. Automobile owners, prospective buyers and ynung 
men wanting to become expert chauffeurs will save n great 
deal of luuiiey and a lot of Worry by Study klg the ru-ech ■ 
allium, enre and repair nf gasoline automobiles in our shop, 
where nil parts are open so you can see how they are 
made, and Low they operate. We give thorough and prae- 
tltml instruction. Competent chauffeurs Bilp-plicd- Ad 
dress Chicago School of Motoring. Dept. It., J4liU Wabash 
Ave., Chicago, 111. 

RENEW Old) DRY BATTERIES, Send 2&c for tested 
peclpea, CrnlmuCw leafage, Clyde, Kan. 

Full SALE Nice, thoroughly rebuilt, modern, up-to-date 
automobiles. Some rare bargains. Write fur list. Ad* 

dhesH Robert If crimes & Bro s. . Danville, Ill, 

"HOLSMAN" {Surrey ) „ id horsepower, in perfect run- 
ning order, £-100. Six horsepower opposed air coated 
motor, carbureter, com mutator and coll, £iiO, s. G. Dk-kriou, 

t'nii'inshnrg. I’a. ' 

At TUMOBILK “[ XFUllil ATION BI'REAI’. HuLUc thing 

for every one Interested in automobiles, motorcycles or 
gasoline engines, Write ms* jjjHftl IMKe 3t», BL Login, 

MODEL L, PACKARD touring car. Virile me and will 
show yoq bargain; ,12x4 clincher tire. £14; J4x4 tulh.% 
$3: marine engine, 4x3, SHU; IV Sbebler carbureter, £4; 
universal storage battery, £lb; vices, electrical goods, etc. 

Ernest S. .Myers. LTawfordHvllle, Ind. 

TWO CALENDER It I.: N All (J i;T, U L. p.* Sliding gear, 
shaft drive; tine condition; £130. The Auto Ei change, 7 

Reserve »i r. LTn >v h lenct 1 , H. I. 

"AUTOMOBILE OWNER, Know YoUf Car. 1 * To got 
best results study the standard handbook on care anti 
management, entitled "Hi'itimCs Self-Propelled Vehicles." 
sesjt ■ rat paid for £2. Money returned If not pleased. 
Order today. Audel A Co., TalblJahera, FJfiti Ave.* New 
York. 

~ T W t > PA SS E N< ! Ell R C X A BOL’ t 7 " fine - corn! I tb>n“ f 1 5fK 
Bui-k board in gusjd r i ill n Lug order, $45. Photos on request. 

Walter Potter, Oxford, New York. 

H5 HORSEPOWER, four cylinder water cooled aulo 
nmior, $1-10; 20 In. p, four cylinder air ended motor, $123* 
Buttis, Oxford, New Yurt . ' 

riRDSMoUILK. $Bu; marine engine, flQv Bernard Andre, 

Charles inn, W, Va L 

$LW0 AUTOMOBILE, Complete Less engine. slmfl drive, 
top. glasK from, £U5 . I.h-l fa B™s Wj. Canal Dover, Ohio. 

13 AUTOS, mufrt be hold. Michigan ruLinbuut, fim; »teum 
BUrwy, $100; Wuods electric, $1113; Cud I Hat’, 4. r t^. F >; four 
cylinder £2fW ear, IT5U, Others in proportion, Stamp 
gel« Bargain Sheet* T, S. Cults , Cun ton, Ohio. 

AUTOMOBILES FOE SALE* Anmie Motnt-cycle. fTO; 
4 h. (i. Orient Engine, nir cooled . $23; S li. p, opposed 
water cooled, £35. St’huck, tl" Washington Ave„, piits- 
bni-g* Pa. 

FOR SALE — New 2 passenger Try Cor, 10 li. p. double 
Opposed. A bargain at $M0 l Try Car Ct>,, 40 Hastings 

Si„ Detroit. Mich, 

WANTED — Generator for White Steamer, or heat offer 
im while Stanhope without genera lot. Address I* rah am. 

001 Madison Si.. Chicago. 



AUTO SUPPLIES 



FOR KALI* — Auto mobile hollers, nil sizes. J L. Lucas, 
ft Hd (report, form. 

AUTO-VEHICLE AO ENTS. Dealers and Jobbers — Unlim- 
ited busltaesH H-elllng our Ciitarnri W* sher — Indispensable to 
nearly everybody. Cntaraet Auto- Vehicle Washer Company, 
TVkpeka , Kaimua, E!ot 1 1(J + 

23 C FOR FORMULA for the Rent Rraan Polish on Earlh 7 
No sttumps. It. W. Miles, Stuart, la, 

IF YOU PEEL YOU’ ARE PAYING TOO MUCH for 
supplies, write for our catalogue and save money. Agents 
take netlee and write today and let us know what cars 
ysni selL Kantir.fi Tity Automobile Supply Co,', Bl-I E. 15th 
St., KEinsfls City, Mo. 



MOTORCYCLES 



FOR SALE — Mitchell Motorcycle, Iri good running order, 
$5f>, John L, Rfltchelder. Longworthy, Towa, 



* eiaiiaui-uiuiii PKIIU LfllV U 4 jlll rl 1 rl “ 

cyek‘«. Full of AUKifefcitiooy and us&f lj| advice for every 
Mo ten cycle ItKSer. Begiuner or ProspectiTt* Buyer, tfetvi 
prepaid fur 25c stamp s, Keller & Bisque, at. Paul, M Jnu. 

FOR MALE — Two IftuS luilinr’, .Moi or cycles. 2% and ;tu 
lu p. , nearly new, Retmer Repair Cu,* New Midway, Aid. 

FOR SALE — Aim all Motorcycle, good condition; aUp gut 
tandem. _ L'J yaat-a Fortier, 8t. A n u e. 1 11, 

Ft JR SALE — Two new dtu h, p r ItKWi Harley ^ Da, vLdaou 
Motorcycles. of Male, moving went to start anoihef 

ImaJncHt:. Send Slump for pattlculnrs. 002 C'untey at.. 
Rurllnaton. Wls. 

t'DR SALE— 'life Merkel Motorcycle in good running order 
and flu# ixmiiltluii, [ires excellent coudlUon. Price, $183, 
A UirgaJn if taken at mice. > T V. Shan e, Jew up, Iowa, 

FciR SALE — Ho] ley Moloreycle. 2 % b. p., in good rt)0' 
hjng order, $5ti. Julm H. Baker, Fort Leyden, N + y* 

FOR SALE — 1907 Wagner Motorcycle, d h, p” latest "bfi 
improvements. Urea nearly new. uiacldce In good running 
order. For further informal Jon addroxa L. A. Homer, 
Brighton, lad. 



BOOKS AND PERIODICALS 



■OUE LITTLE BOOK FOR LADIES, M postpaid, la 
plain cover, fur 19c. (Telia you what you want to know,)- 
<>. K. Pu Id taking to.. Cl erk l&i), Decatur, 111. 

THE THEORETICAL AND PRACTICAL Boiler Maker, 
310 pages, 05 illnstm tiopn. By Samuel Nichols. Price, 
^2.30, Special <.KT*t. £1,50, postpaid. Circular free. Ad 
dress. J. S. Ugllvle PuLdintilng Company, 577 ltos? S| r , New 
York. _ 

MONEY -MAKING Si-.i LETS; UIs Uwa Toy- maker; How 
to Train Animals; Buok of Dialogues; Hsudy Dictionary; 
Tin 1 Art of Letter Writing. The above tnwlfH, m>e e*cti T 
post pat lei. or ibe pIx bexjks tor 5de. Standard Siiettalty Co.. 
Box B480, BrldgefKkrt, Copu. 



PICTURES AND POSTCARDS 



ONE DOZEN PHOTO POST CARDS made from any 
photograph fur 50 rents, Tour photograph returned with 
order, postpaid. All work guaranteed. Luo ugh said. Give 
ua a trial. Photo Card Co., 3»3 W, 17th St,. Chicago, 111. 

VALENTINE POST CARDS— 100 dealgnm No two alike. 
Richly colored gold embossed. 7Ec per 100, prepaid, 10 
(.itajptfH. llJe. Send for (.air Feat Card Bulletin. Win. 
s*od Cp., Reading, Pa, 

A YIA "I’E U R H — A t tent Jo □ ; I know every one of yuti hat# 
negatives you arc proud of. Send them to me and get 
■ me of uiy ^peHal fix if! hroinlde enlargeinenle, block or 
«tpi a. „ only 50 centa, prepaid. The Hare Flnsh Lamp Co,. 
Inc,. 155 Ensi Washington fit., Chicago. 

PHOTO POST CARDS frotn ady Photograph or Negative, 
50 cents n dozen. Also Sepia and Blueprints. Krnnss & 
SMgley, Coin tn bus, Dhiu. ^ 

POST CARDS nt n Uar^uin. 50 assorted, 25c. Brlgden 
Co,. IU37. IVeitbam. Maan. 

2I> HIGHLY COLORED Imported IV^t Cards, all differ- 
ent* regular 2 for 5c kind, no trash, postpaid, 25c. Junes 
So 1 1 1 1 1 y Fv L‘| US , _ 1'ri^n t_ I utilit 1 1 Ijiinr, UltLtrt. . P=e 

FREE: 20 Pcnlcard? with li mo?, sub, at 10c to the 

Llirgeet, oldest ItF'i page monthly on Simi]|w r Prt^tCHfdrt, 
Cains, Curies, Relief, D(d Bof'bs. Minerals. Phil West. 
sniierlnr. Neb, 

10 GOLD EMBOSSED Unwin and Valentine Post Cards, 
Hi rents. If you ran buy these po?t cards any cheaper 
than two for 5c, we will ref u mi ytmr money . Great 
EdHtern Photo Studio, 275 12th St., Brooklyn, N. Y. 



EDUCATIONAL AND INSTRUCTION 



STUDY ELECTRICITY AT HOME— A complete electrical 
course at home^ containing 30-page detail book. 220-page 
text -book, 200 experiments and over 100 pieces of appara- 
tus, Price, complete, only fb.eu. Catalogue "Pa" explains 
this and other remarkable offers, Thomas M. fit. John, fi-JH 
Ninth Avf., New York, 

CIVIL SERVICE EMPLOYEES are paid wcil for easy 
work: examination* of »l| kinds e»0n: expert advice, 

sample questions end Booklet 21* describing positions and 
telling pastest and quickest way to secure them, free. 
Write now, Washington Cfv|| Service School, Waahing- 
ton, D. C. 

£2W to gtiOO MONTHLY cahlly made flttltig eyeglasses. 
Sliort, enny mjsU courjae. Diploma. Special reduced tuition 
fee, Dig detimud for opticians. Best and easiest money- 
making business. Quick sales. Tremendous profits. We 
assist yon to start. Write today for free "Rootlet 4. #f 
Tells how- National Optical College. St. Louis, Mo. 

PRACTICAL INSTRUCTION In the engineering uric of 
algebra, geometry, logarithms, trigonometry, slide rule, 
plan l me let 1 , perspective and Healed. All by mail. Write 
Geert Rlaauw, 25 Broad St., 20tb Floor, Room 12, New 
York Cliy, 



jPfeaAC IfCHfion PopJi7ar Mechanic* 



NAUTICAL SCHOOL — Lake and Ocean Navigation, 
Marine Engineering. Make a specialty of preparing ymmt; 
men for original or raise in papers. Special yachting 

course. Chicago Nautical School, W\ J. Wilma i,ltuc 
Lieutenant U. S* Katj), principal, Masonic Temple, ChB 

eago. Bend fur circular* 

AlMlNti. ELuGGTlON, ORATORY — We UulL this fas Jib 
niitliig mid profitable ii r t by mull mid prepun? you for tliv 
slage or speaker's platform, Booklet on dramatic art free, 
( 'Li Leary School of llUu'Lil ion. 112! IRatld Oucl'ii L ti ut.-r ItLilu. . 
Gkleagu* ill. 

A PAYING PROFESSION, acquired ul home 3u spiff 
time. Certain in results, Based un unerring Natural 

Lawn. Gives Health without drugs. Differs from all other 
methods of healing. National Kcbool of Ublropruetie, Dept. 
N, tl!8 \Y, Congress St., Chicago, 111, 



TRADE SCHOOLS 



AUTOMOBILE SCHOOL— Lenm the automobile bmdpfifcn* 
repairing and driving, in which you can earn good wages 
and Lave healthful and pleasant work. We give a thor- 
ough and practical ootitKe in road work and repairing, Fur 
full pa rile J lal« address Academy of AULulUObllc Id ti 3U IT- 
tug* 1420 Michigan Aw., Dept. “A," Chicago, 111. 

tt’AM’KU- LWMI CUAlFFKLlia and Repair Men, Uur 
demand fur automobile engineers exceeds the supply; tails 
for men of Intelligence und meebanlcal bent, commanding 
SHHi lo 4130 uiutnhiy, uiwm graduation. Howl dent courses, 
$ L-5 to $50. Home coiTeepoinleuce euarises completed by 
practical road ami shop work ai arty of nor brum dies »r 
:l I) 1 1 IhI+'lI $i.‘laNtlN, highly h Licee ssf ul . Look This lip. Auto 
Schools uf America* 742 7th Ace, New York City, or 11142! 
Michigan Ave., Chicago. 



BUSINESS OPPORTUNITIES 



AO ENTS — $iHH> every uiutitli Belling our wonderful 7 -piece 
Kitchen Set. Send for sworn statement of $12 dully profit. 
Outfit free. Thomas Mfg, Co., 303 Home Bldg.. Daytou, 
Ghjo, 

$23.ou to lod.ub a week on a JldtJ.oO investment, oper* 
atlug out Vending Machines. Smaller Investment will start 
you, ■Can be iuuked after in ynyr M-pju'e time, Write for 
plan. Callle* Detroit, Mich, 

AN EASY WAY to start a business that will pay 
KeviTul thousand dollars annually, selling jnernhii inline by 
mull, improved plan. We furnish everything anti show 
yon now, $25 to $KJP pe ce st-ary , Ulltmru-illukft, Chicago. 

DON'T SLAVE FOE UTHLItS. Heap the henefitt for 
yourtelf. For Liu nets uimLe operating automatic penny weigh" 
log machines. Our set.lt! speaks your weight. Write for 
Talking Seale circular. The United Vending Machine Co,, 
fllfl* Caxlon Bldg., Cleveland, 0. 

M Y NEW STORE necessity la belter than a telephone. 
Sells better than cash registers or scales ever sold. Sells 
fur $30 to Your ability alone limits your poissl- 

bill ties. Sa Icemen, Territory Managers it ml Local Agents 
Wanted, Ref. First National Bank, Chicago, M. L. I J il 
dere, lbfilbb Lake St., Chicago. __ 

IM Ri'NKKSHIl 1 offered, $3,000 to $5,000* active man, on 
account too much business, tmo chuiice In life to obtain 
large returns* Address Charles Reiss, Malden Lane, 
New York. 

A FORTUNE FOUND, I'art of It may be yours for the 
Asking. Full Information by addressing Box 1713, Goldfield ■ 
Nev. 

RE INDEPENDENT! Start a mall order business in your 
own home. We tell you how and furnish everything needed 
wholesale. An honorable und profitable business fur man 
or wo mum Particulars free., Many make $3,000 a year* 
Mnrphv Mfg. Co., i&inTl] Norwalk* CQ|]II. 

"LiOLLARK &. SENtiE" FREE) Pol* lInaler N u great 
irtok free with Advertisers' Muguziur one year at hi) cents, 
IndispeiiNnMo pi lm nines h men who advertise. Beat 
■ F Ad School” In existence, Sample magazine frw. 

Advert Leers’ Magazine, 717 Commerce Rldg. p Kansas 

City, Mu. 

M T A RT M AIL’ I) It RE if N iHsf ~Seft grinds by mall; 
cash orders, Idg profits, conducted by anyone, anywhere; 
w L e supply every thing. Our plaiL pi>s| Lively HMceeKsfulj 
natlHfaellon guamutecd. \^ r rlte for free ImokleL and mi in 
pie catalogue. Otitral Supply Co.. Kimsos City. Mo. 

AGENTS make $lUtt.5LJ per month salting wonderful self 
a bar pei ilug scissors ami cutlery. V. C. Glebner aold 22 
I>n ira in 3 hours, made ¥13; you van do it. We show I low'. 
Free outfit. Thou i us Mfg. Co,, 4lJ Home Ftldg,, Dayton, 
Dhlc. 

GOLDEN SUNSHINE MAKES NUTS. VoRh anil vege* 
tnldca grow 1 fortunes oil live acres i costing $2ot>i Mlsslo- 
fdppl gulf coast Ifliitl, Fur Fecilti dtvular und free hook Jet 
iisk II. Ilfitffnrd, 1!7~ nearhorn Wt., CtLlcagn, ID. 

I MADE JoiMfOO In five years In the mall order bsisU 
ness; liegan with ¥,7. Anyone can do the work at homo 
Lit spare time. Send fur my free iMtoklef. Tells how to 
.got Hlrtrted. Ilea cock. Tkot H03, I.oekrKirl, N. y. 



AGENTS, MTORE3, everywhere; handsome pmiltfl; sell 
our perfect fu veiled gas lump; 2du eaudlu-iH^weL 1 ; id I down; 
■ii gas useil; Mdls on sdglii; retails ¥1,10: sump ley ill wlioh^ 
>Eilv juice. We twlcr iLpetrltilly t.'o, , Wuterhury. Uoliu 

BE INDEPENDENT, sLmrt a dyeing, el calling mu! press- 
iug e^tabJlsbmeni ; usill lolled fit-id, enutmous no 

eupituL ucetlvtL W<' teutrLi you the secrets by mull, Fur- 

tit-ulaTH lli L ii- Vimde t'u,. Dt bi. tl, SohliiLu.il , V'ji. 

NOW' Itf THE TIME to start a. business of your own; 
the new l.muh will open up your lutein {Hivets, In finance* 
Held to uuy address uh re re Ip t uf $L, l 'urtlculara free. 
Address U. B r . t>slwuld. Box IHj, Ba j livid, Colo. 

AUTOMATIC Family Coffee und LVuuut Roaster* Vutn, 
puruier wfih eupiul to loumifncLute, or will consider u 
royalty pliLii. A ^li-lh opportunity for the right party. 
Will give hulf Interest in foreign putcntK for funds to 
patent, Amite Novelty Cu., Amite. La. 

A LIFE INCOME guaranteed to operators of our Auto- 
matic Device — her week being earned hy others. A 
JSuhoUintiiil Business your own, L'nllmlU-d possl hill ties. 
JDetulls fiee, IJliuhIlt t'uh, Un.. ;M ! IJciu 1 m|i S|, f Cblvugo* 

TU flU,UUP YEARLY L L aslly made ill real estate 
1 1 Easiness, No uiplUil required. We teach the business 
by mull, appoint you special represent ntive, assist you to 
sUfi-0 sS, Yllltlnllie Ixmk The Crus.-! I’ai,, Iteapi-r 

Block, Chicago, our other adverlistmieulu in this maga- 
al in;, 

WE START YOU' Lit u permanent business with us mid 
furnish everything. Full course of Instruct loti free. We 
are- manufacturers und have u new ptun In the mull order 
line. Large profits. Smut I capital. Y no gay us In three 
months uud mukc big profit. References given. Swum 
* t;H eluents. Tense Mfg. Co., 1U0H Lease Bldg., Buf- 

N. Y, 

MONEY can be (nude aT home in retlcied, profitable busi- 
i lews, I’urtlculai'B frin.-* Srnmtiers iirus, r IU21 Bark Road, 
Wftahlpgton, D. C, 

Sl iM i-UJ’l II NG NEW, Eulusnieli Wanted to organize and 
direct home study classes. A now Post Druduutc Rusi- 
ness Ct'Ltrse covering bus hies* chances, scheme, and icnm- 
ugeme&L tjukk sulwr- Splendid pay fur fVcnlng or full 
time work. State your case in first letter, enclosing slump 
for pmpusitJnu, I'nlterwul CoriMstpondence ikiiuol, DepL. B, 
t 'hicugip. 

rYiAMino'x v'FNDJN'i M.\i T i L N ES. I >cl i-n Irtvr 2W 
rullrumlH. Operate hi sparn* lime. An investment of tifaii 
smrte you Jn a lucrative hnwlncstt which you ithsnhUcly 
control. Send fnr particulars. Ruatoti Coin Mehw, Co** 
Boston. Muss. 

YGU UAN HAVE suj iiH^iLUt- <, ■ f l£L,(W«) per liluiilli cu Dint- 
ntlng with uw In the mall order loudness. We fmithdi 
everything; tine upart? time. The Did Furmulmy, Ih-s 

Moines* Iu . 

MONEY EASILY MADE manufacturing mirrors. 1 touch 
you bow fLir 50c. Juu, Bruce. Dept. B, Sd3 Uifiipn. Mem- 
p] iIk, Tenn . 



agents wanted 



AGENTS — Portraits, 35 ceuta; fraiues, 15 cents; sheet 
pictures, I cent; stereoscope^, go cent*; views, 1 cent* 
fin day a 1 credit, fiauiijlca uud catalog free. Gon^oRdnted 
portrait Co., 172 W, Aditma St., Chicago* 



WANTED— Agents, tukditnlsts, tool makers, draftsmen* 
Plteotloul Now und revised edition ^aundera’ "Hand Book 
of Practical kivch&n I eu' ' now ready, llachinlat says, “Can't 
get along wltbout It*" ftest In the laud. SL.jp kinks, 
Becrets From not ebooks, rutcB, forum I as, most comidete 
reference tables, tough problems figured by simple nrlth* 
metlc. Valuable In forma Him condensed In pocket size. 
Price, postpaid, fl.OO* cloth; ¥1,25, leather with flap, 
Agents tuuke hig profits. Hend f^r list of books. E. H. 
Saunders, 2 id Purchase St., Boeton, Maas* 



AGEN'I'S — Sell f’aiented Kadiumite Self-llunhig Strop* 
.Tux! being put out as an ugency proiJuBltluis. Strop coy 
prod hy Id patentH, A $2.00 razor given free with every 
strop Bold, Strop ret nils for S- 1 , 00. Millions Itplng soht 
und agents cHulnlng money. Throw nw:iy old, worn-out 
propositions for something new nml salable. F. J. King 
made fill mles one Sm onlay uricruimn in iuu hokirs. Outfit 
free. Thomas Mfg, Uo., UCH Home Bldg., Dayton, Ohio. 



AGENTB — $75 monthly. Cumblnntlou Rolling Pin. Nino 
articles combined* UghtnRtg seller. Sample free- For- 
Kh« 5lfg, Uo., Bos 21tL, Daytou* II. 



W A NTEIl — AG ENTS. thiH is your opportunity. A water 
filler attached to faucet, needed In every kitchen; wore 
seller; HKJ per cent profit; sample, 85c; particulars free. 
Bern Mfg. A Supply Co*, Dept. 3t* Lll Jdlu. Cal, 



DO YOU WANT A PERMANENT POSITION taking 
orders for gDisn paper j 1 Pin In windows made to liwtk 

like real stjslTted glass, Something new f'fir agentfl, Uol- 
ored catalogue free. 8. H, Parrish Co*, 214 Clark St.. 
Chicago* 



THE LIGHTNING MULTIPLIER POST CARD will 
*uive problems In multiplication quick as n dash, with 
ubsolute accuracy. indispensable to every person who Ufles 
figures. Cannot get uui of order, Send for oue, and you 
will wonder how you ev^c got along without it. Agents 
wanted. Sample, Id cents In stumps, The Simplicity Cu, + 

Chicago. 

IF THEBE W EH K Nil TELEPHONES In your territory 
now, nod you had the exclusive right of selling them there, 
your proposition would not be good as one 1 Imte to 
offer you now, if you are the man or men. Reference* 
First National Btutfl, Chicago, M, L. Pitner, ISS 1SS Late 

3t., Chicago, 

AC ENTS make big money BelJlng our new sign Letters for 
office windows, store fronts and glass sign*- Anyone can 
put then] on. Write today for free sample and full par- 
ticulars, Metallic Sign Letter Co,, 77 N, Clark Si,, Chi- 
cago. _ 

MEDALLIONS SELL AT SIGHT, to 600% profit. 

Make up your own goods and he independent. “'It’s easy,' 
Catalog free. Fred Resag Co., itlltl W, Randolph St-i Chi- 

csgo. 

WANTED— Capable agents to handle new, high grade, 
up to-date articles; lightning sellers In All homes. offices, 
stores, simps, $3 to $10 daily gu a ran toed. Promotion as- 
sured. Thom as Mfg. Co,. 130 1 Home Bldg., Dayton, Ohio. 

AGENTS W ANTED everywhere, to aell our newly pat- 
ented pencil holders for telephones. Enormous quantities 
being sold. Exclusive territory given. Liberal terms, 
Sample, 1U cents. The Win. W. Rythiuer Mfg. Co., 303 

Race St.. Philadelphia, Pa. 

$3. (JO STARTS YOU in good paying huskies* or money 
returned. Selling ability required. Pleasant, congenial 
work. Be Independent and secure a permanent business. 
The P, B* Black Co. f 1200 Union Aye., Kansas City, 

Mo. ' . 

EXChr'l TONAL OPPORTUNITY for energtlc solicitors 
with grit and selling power. Article absolutely new and 
guaranteed. Tremendous seller. Everybody buys If shown. 
00c t<p $2 profit each sale. Virgin field a walls hustlers 
everywhere. Write today. Sanitax Co., 2809 Wabudi 

Av e*, Chicago, _ _ 

AGENTS — Make flO per day no. talking flowers, leaven, 
Insects, etc,, at home. Rig sellers. Original formula, 

25c. Etna Novelty Co., Boa 134. Seattle, Wash- _ 

HTIKPATlTI MENDS STOCK IN US quicker and belter 
than doming, wear* longer, will wash. 20 patches. 10e. 
postpaid, Agents and dealers write for term*, Excellent 
profit. Pells on sight* The Stlkputcb Co,, Box 321H. Bob- 

tu n, Mass* 

AGENTS — Salary or commission. Greatest eetier yet. 
Every user pen and ink buys on Bight, 2fHI to G00 per c*ut 
profit. One agent's salsa $G20 In nix days; another $32 in 

two hmn-ft. Monroe Mfg. Co,, X-f5, La Cros se, Wls. 

AGENTS to sell Dutch Cooking Sett sc Lie ever y house. 
Write uh, Pace Bros, ft Son s Pottery Co. . R oseville. Ohio, 
DOLLARS' in hor+e- senHe atid new patented, unbreakable 
Hamees KHngirnap* Agent e make over £00 per cent on 
retail ami 50 per wnt oil wholesale nrdefN, Sulci-! made 
In one minute. Sample pair by mall, ten cents, Peuso 

Mfg* Co., Dept. G, Cincinnati, Ohio, 

IIET BUSY. Ventilating burglar locks. Windows lacked 
with (Much opening. 15c each; 4 for 50c- Agents wanted. 
Cannon Mfg. Co., 1522 Ken more Ay e., Chicago. HL 

NEW ART — Fascinating, rapid money maker. You can 
decorate china, burnt wood, pillow tops, anything, plain or 
colored from photographs. Nil talent required. Send stamp 
for Information, lb I,. Vnlla nee Co. . E lkhart, lnd- 

WALL CLOTHES DRYER. Grand Seller, Particulars 

Free. Adjustable Clothes Dryer Co., LelpHlc , Ohio. 

WANTED— AGENTS, Stored every where; handsome 

profits; sell our perfect braes, kerosene, mantle, table-lamp; 
hanging or bracket lamp; HK) candle-power; V* kerosene 
used; wells on flight; retails $3.50; samples at wboleiuile 

price. Webster Specialty Co., Watertrary* Conn. 

JUST O \ ’ T— 1.< I \y - priced, 3-lb. mop: turn crank to wring; 
clean hands; women all buy; 150^ profit; catalog free. 
IT, s. Mop Co., 201 Main St.. Lelpslc, Q. 

BIG PROFITS TO AGENTS— Selling In eyery city or 
town, the Mining Link \n Cuff -Holders, Can lie adjusted 
just right* not too high nor too low; waves laundry 
hills; cuffs put on and taken off Instantaneously from out- 
side of cost sleeve; cuffs can remain in coat while re- 
moved, always clean ami out of the way, Sell on sight 
to those w curing cuffs. Sample, 15c. postpaid. Address 
Eureka Distributing f'n,, 1424 Chirk son St., Baltimore. Aid, 
^AGENTS, Men of Women, Wanted to handle quick Beil- 
ins household Specialty; Big Profits. Write Westfield 

Supply Co., Rom 427X. Oakland, Cal* 



WANTED — SALESMEN land customers) for Chum pi on 
Autumn tic Power Sprayers for fruit growers; also ' ‘Wabble 
Cure** buggy nuts. Hardware ComiMtiy, Pontiac, Mich. 



AGENTS — Let us furniRh your business envelopes and let- 
ter beads, printed with your name and addroas. 50c per 



AGENTS and Mail Order .Men bundle Adams 1 high-grade 
toilet and household spedaltleu. Scud £5 cents for nice lot 
of riiiiLiplcs, Write today, Adams Supply Co,, Box 2313, 
Bouton, 

AGENTS, LOOK! Women ami Men. We have just 
added four new big sellers. Rockford, lU*, agent worked 
3 tiny*, tliei] urdered 1.00 d<w. Write fur particulars and $2 
free offer. F air Mfg, Co,, Box S3, ltaelbe, Wia. 

JU3T PATENTED* Young 'a Button Hole Gauge Knife. 
Nothing like It. Every woman wants one. One agent Bold 
107 at £5e each in one day. made $13,37* Fifteen other 
useful rapid sellers. A, M. Young & Co., It) Young's 
Bldg,, Chicago. 

LADIES' PUKfcstj, Satchel aud Chopping Bag,' h 11 In one. 
Most convenient ladles 1 accommodation ever invenled* Alst> 
2W choke Household necessities; all quick tellers; large 
profitfl; stamp for Mammoth Unialog; no atftmp, i;o catalog. 
Live ageniF wanted immediately. SLiipmau Agents' Supply 
Dept., 657 Prospect Ave hl Buffalo, N. Y. 

HERE'S YOUB OPPORTUNITY. Double your Income, 
SbtK-n for fljiit Irons, keyicas door locks, new skirt fasteners — 
wil fast everywhere. $25 weekly and expenses easily made. 
Address Dexter Supply Co.* 33 4 _pearlrt>rn, Chicago. 

AGENTS — New Invent Inn; never sold in your territory; 
coin money. Every body wild about them; sells on flight. 
Those getting territory will make a fortune. Free sample 
to workers. Write at once. Automatic t‘o,, L 200, (Jin- 
clnnati* Ohio. 

PICTURE AGENTS, pillow tops, 35c; bromides, 25c; nl- 
Lumens, 30e; crayona. 50c; paatela, T5e; new ieiSO, 4 In. 
frame, ific; prompt shipments; catalogue and samples free, 
Btrllti Art A nan.. Dept. ?B, Ulilcag o. 

AGENTS WANTED — We want a few good, live agE-ntft 
for the Excelsior Auto-Cycle, the best made and best ad- 
vertised motorcycle on the market. We want established 
agetila; no curbstone brokers. See ad page 140, Agents' 
Department. Escehdnr Supply Go., 233 237 Randolph St,. 
Chicago, 111 , 

AGENT'S arc coining money selling our great combination 
l<)ol, tlie W'ashLngton Hatchet* Ten tools in one. Selin at 
sight TO farmers, housekeepers, HtorekeeporH, etc. We eau 
Bbow you how to make from $3 to $10 a day; oipetlence 
imuccesflBry T W'rite today for our agenta 1 offer. H, 
Thoniaa Mfg. Go,, i£0 barney Block, Dayton, O* 



MALE HELP WANTED 



SALESMAN —We want a good salesman in every city 
In the United States to handle Ideal Metallic Packing. 
Manufacturers' agents and engineers preferred. Ideal 
Metallic Packing Go., S o uth Sti l lwa ter, M hi a. 

MEN W' ANTED (jl'lCKLY by big Chicago mail order 
hou&o to distribute catalogues* advertlue, etc. $25 a 
week . $ED expense Allowance first month. No experi- 
ence required. Manager, Depl. 78, 365 Wabash Ave*. 
Chicago. 

SALiilSUKN WANTED — for the Best Cement Block aud 
IVwit Machine On the market; straight com mission; good 
for to $4tXI iiiotUh; a good sid(? Hue for fmpleiuc-ut 

men; territory reserved, AdiircwN Geo, A. Black Gen, 
Nalca Agt,, I2ttii Union Aw., K ansas City, Mu. 

HIGH GRADE SALESMAN or Saleswoman* Good oppor- 
tunity, EofereuoH. West Merchandise Co,, So, Norwalk, 
Conn, 

ONI3 VACANCY REMAINS tn'T strong orgauiaatlon 
being formed to pulillsh » gas engine paper and a com- 
petent man Is sought to take entire charge of editorial 
work. Stare salary expected and qual ific-at inns for such 
services* Per Bonn I Interview will be arranged auhseqncnt 
to SatlHfactory replies to this advcri Iseuiont. AddreBS 
Editor, c/o Fopn ltir Aleehanlcs* 

BIGGEST MONEY MAKING fire " extinguisher ; ptopotl- 
tion over offered; exclusive agency; $3b week fairly L-or- 
taln; sella, easily; pays big. Address Mr, Freet, Mgr., 154 
Murray ftt,* New York. 

WANTED— RAIL VV AY MAIL CLERKS, CuatOttlft Clerks, 
Clarks at Washington. Over 2,t.KX) appOintmentB to lie 
made fnmt many examinations to be lield during Match, 
Salaries $SO0 to $1,GOO yearly* *Nu “layoffs’^ been use ot 
poor times. Annual vacation. Short hours . Every citizen 
over IS Is eligible. We prepare Candida tea ffw. Common 
education nuWcIent* Write Immediately for schedule, 
Franklin Institute, Dept. B23. Rneheator, M. Y, 



WANTED 



WANTED — A flrat-class meehanle, a pusher, quaUflcd to 
handle men* systematize and get the goods through the 
factory expeditiously. To such a man there Is open an ex- 
ceptional ehanue for Investment and the aupenn tendency 
of an established and paying gas and gasoline engine fac- 
tory In One the best cities In the United KtHli i fl. Write 
at once. Address Millard F, IIarnl$h H Lancaster City. Pa. 



WANTED — Motorcycle In exchange for White steam 

1 -hh-rniii l-u-Lba + Inh (MiijiL T H p« f1#npi4 111 



WANTED — To sell rubber name mumps. Send for ctr- 
£. li i ii t't i. Address Albert B. Howards Cheshire, Pitta. 

WANTED— Good 14" Lathe, SKI" Drill Press, 2 It. p. 

jjaHtdliia Engine. IPS, Mulberry, hid. 

WANTED— Information. regarding good patent, which 
would be money umker. Only Inventor* who Wishes to 
j«>ll outright or on royally b&als T luhhJ answer, Hive price 
and brief dot-rip l loti. L. Darby shire, Box lib Ruches- 

t er, N+ ¥. 

ANYONE having Indian Costumes, Wigwams, Moccasins, 
Implements or War and Peace ior sale nliouid address 
Jrflller of Alexandria Huy. N. Y* 

WANTED — -Engines only, one 25 b. p,, one 35-40 h. p., 
uni' id h. p* Must bo perfect rim Ming autotnators. Slite 
lowest cash price. V* Maxim, 340 Pleasant Ave., St. Paul, 

Minn. 

A NT ONE In position H manufacture folding umbrellas 
or supply part« for same, address II. I 1 . Petersen, 312 8. 
State s(. T vVaupsea, Win. 

1 HAVE i lie only adjustable Wedge for axes aud ham- 
mers that will not dip out of the handle,. Pa leafed Nov, 
2J, IbQS. Need partner with capital* \\T|1I sell. Address 

J. \V. Hair, Calexico,. l 'a Ilf. 

WANTED— No, 5 or t> uecoud hand Karnes Lathe. Ad- 
dross Box 32ti f Post v Hie. Iowa* 



FOR SALE 



FOB SALE — MECHANICS’ TOOLS, Salesman 1 ^ &a tuples 
of high grade loo] a; never used; tine condition; a bar- 
gain tor somebody, sold singly or as a whole. Write fyr 
List. L. F. Ijra miMB & Sous, Allentown, Pa. 

IDli SALE — Hue 24u ‘UiluUH brick time blue, W^UlsIlfM 
Bros, make, with 200 pallets with H Iron frogs screwed on 
each, all good ns new. For Want of further use, will aeli 
the entire out lit for £220 cash. Cost over $350, Address 
Landis stunt- I’o. , WiinwIjuMt, Pa. 

STEAM (."Alt UWNEHS -Subscribe for Steam Motor Jour- 
nal, monthly devoted lu (Ream ears* ldbSi Wei Urn St., 
Denver, Loin, Price, In cents copy. $] ycal‘. 

TELEPHONE EXCHANGE For Kale. Complete with 
Switchboard, one hundred and thirteen instruments bat* 
tery box attachments, etc. All ia good order. Harrison 
Bros, & Co. , Inc., Paint* aud Chemicals, Math St. ami 
Drays Ferry Hoad, Piiilatiel plila, Pa. 

IMPROVED ELECT UtC Post Cards and moving picture 
Itefleetorumpes. Reproduces on wall or screen a 6- foot 
picture of tiny Photo or Post Card lu hr] muni colorings. 
For moving picture*, use toy motor or other toy*. Price, 

$5. ,V. II. Miller* 382 Brooklyn Ave., Detroit, Mich, 

ELECTRICAL Engl ueering Scholars hip. $30Q. Degree 
Course; will sacrifice ior $75. Box 144, New Market, N, ,L 

26 REFERENCE LIB BA El EE, Adi Subjects, Interna-' 
tional Corfespohdcnee School Mechanical Engineering. iO 
volume*, $3b, IK her* In proportion. Clarence Cash, Elgin, 

Il f. 

FOIt fCVLE — 2 h. p. Motorcycle Motor with coll car- 
bureter ami tank, $15, 11*07 Tliorna» AUHby, tine h1liI|>l\ 

$4o, 2l) h, p., 2 cylinder, 2 cycle Suity Marine Engine, 

gtfod condition, $165. Stine Ik Pa rks, Kreninnt., Ohio.’ 

FHH SALIC — So of castings for IQ h, p. Steam auto or 
marine engine, nearly finished, $3U. Maurice Goodttiu. I2d5 
F. Leglland. Dwatnr. Ill- 

FOB SALE— 1, U. 8. complete elee, aud wifeless leH- 
graph o< in rue for $43. J. siuiber, Madis on, AVIs. 

NEW slPP quarter horsepower vertical steam engine 
and boiler. Cost $45. Write best offer, W, A* Allen, 

Nee d CI1y T Mich, 

FOR SALE— $110 1. C. S, Electrical Engineering Course, 

Price, $70. Walter Bennett. Ro ute do. t Ties, 11L 

iron KALE — Splltdsrf Coil, 4 «1. toltgntlble ImtOi- 
hient; new. C* Ward. 20 Arthur St.. Binghamton* N. Y, 
OPTIC R A PH MOTION Picture CJuriii, cctnplefe. $45. 

jffii fltb St., Cngur d’Alene, Idaho. 

FLORIDA BAST ICO A ST, Are you looking fur a cabin 
cruiser? We will ship a new Lout to Florida in December. 
TIiLh boat will he used during January and ottered fur 
sale, delivery a( ™e point on Indlnu Elver nr Laki 1 
Worth, Crufalng aeeonimodatiouB for n {jeople. The l»at 
I* 42 ft. Jong, ft. beam, li, p. 4-cy Under engine, 
C. F. Sparks Machine Co,, Alton. 111., builders of gasoline 
endues, finished heat* and K. D. bnat frame-*, 

F0K SALE — Blacksmith Shop, good stock and tools. In 
good fwrmlng cnui>try. E. II. Hnnabowtel. Fulmer, Kru. 

CDOD second baud Igniting Dynamos, Magnetos, Coll*, 
Carbureters, Engines, Propellers. K. E. Harvey, Fort 

Myers. Fla, 

DIRT CHEAP, reel hoard. Frank Eckley, Tekamah. 
Ni'b. 

TWO HORSE CTSTTMAN p tat Ui nary, $45, DeDlnn Ifiv 
toreycle engine, perfect, $fi0. Four cylinder tilr cooled 
engine, $75. Four borw Motor cycle, guaranteed, $I0<>, 
LHx-l Kiiigle Tube Tire, new, $10. Want 4 terminal Bosch 
Mnirnetu. Black. 2 SOS Colfax. Denver. 



KEYLBSB DOOR LOCKS CRH be planed on any door, 
without toola; steel and malleable Iron. Nickel- plated 
mi tuple, mail, 2.5 c-ePitM, LfoosJer Novelty Co., IndluuapollH, 
Jndimm , 

BARtrAlN — New Star foot lathe. Juilf price. Jot, 

KaJi ]t,_New Kens ington, Pa. 

1L I'. li.UtNL^ tL'nifti" Hcl'uw eullnag la the. line com]j- 
t toil , $55. W , L. t'ha plfi, 1145 W, Muunn*. Springiicld, 111. 

WiLLiA MS No. 2 Typewriter, good euuditiuu, $lij. HeoT 
W, liens, 274 q iTlticeton Ave,, Culcago. 

WANTED — I. tL ^ Daliroad, Municipal, or Civil Eu 
g meeting course, or Surveying aud Mapping, also Survey- 
ors or Engineers Transit; imnst he cheap and in nm 
i lass condition, lu reply state nil particulars w ith lowest 
cash price. M, C. Suttle r Junction , ill. 

FOR SALE — new rubber jars, 75-3 plate positive 
elements for Willard Battery* All new. At 'i their coat. 
HIS LuimIh.t Excha nge , Minn eapolis, MS up. 

FOR [SALE— U haul I no engine snaps. 1-3*3 air cooled, 
12V/ h- b- De Dion, l-i y 4 h* p. Marine., Id8 Lumber Ex- 
chiitig f, _ _$HnneapoliB* Ml n n . 

IMPERIAL 5 horsepower Gaeolliic Euglnel Run two 
weeks. Make offer, liolaukan auto- buggy, 12 horsepower. 
Frantically new. Make offer. Clarinet, ■'Bayne/’ lb key, 
Is lint, hi e Legit lit morocco ease, with music at and and cocu- 
plete "Mi l Jlc - Make off it. Luck Bo* 201 j, North ville, N. Y , 

I* DR KALE — vertical 2 CyL, Itl h. p. Continental auto- 
i nubile engine; 1 double opposed, 24 h. p. Beaver esigide, 
$75; l electric Hunch motor, $7; 12 cyl, liclnze dash <miU, 

$11; i pocket ammeter, $2; l pair heavy rubiw>r gjiumletH 
(new j for acid; quantity aem hell Ip tic auto springs. W, T. 
hhoeiiiaker, 744 AA * Fhurcli Si., Elmira, N, Y. 

BMITH-PBBUlEa TYPEVF It ITERS. $23 eachT I. argent 
trUKCk. Finest mnchlnes. Trial allowed* Smith-Premier 
SinlUt, Waterford, N. Y, "Nothin g but Smith- Premiers.” 

FOR SALE — EOc. BlUeprlutN of 8” fcKi| let lie; cuts 

threads. Why pay more? F. Senberg, I4iw Newport Ave., 
Fhieago. 

FOR KALE — One 3%x4 double opposed, water etwled 
4 -cycle engine, with carbureter; never was used; price, 
$40. Also one 4x4 double opposed, water cuuied, 2 cycle, 
nearly new. with carbureter; price. $40. LouIh Split t. 
Lay l on Park, Milwaukee, W la, 

t:0MPLi: r I E Mechanical Electrical Corre&pEJitdcnce L'ourser 
bxlO rectilinear lene, pair tif utereoptlc lenses, Walter, 
5324 AVakefle l d, Fhlla<HlplLla. Piu 

Fttll KALE — Uus gasoline fthop engine, 3 liorscpower, 
double flywheel; He] mien coll, carbureter atnl battery. 

u ke best i.i'lfer. Or&ba m t _U01 Madlffnn Bt., Chicago. 

L l 1 . S. 10 EnglueerHg VoiimiM, $15. Arthur OetclielL 

FotmellMVlUc t Pn. 

CYCLOPEDIA of Engineering, 4 vols, t good cEinditlon, $3. 
I.oik Box 5, Av n, 111, 

B A Rt .A INS IN M A KINK ENGINES. Ode ' 35 U pi 
4 -cylinder, 2-cycle marine engine with reverse gear; one 
20 li, p, opposed 2-cyllnder, 4 cycle engine; one & h. p, 
twin cylinder Toquet 3-cytfe enKine; one li h* p. twin 
cy Under WatklnM 2-cycle engine. Watkins Engine Work?, 
Sta. N, Cincinnati, Ohio, 

FOR SALE — Blueprint* of 8” screw cutting foot lathe, 
$1. Have castings. W. E, Morey, 2563 Fulton, St., Chi- 
cago. 



SALE OR EXCHANGE 



DAYTON four-seated qnadcydp, cheap; or trade for In- 
dian motorcycle, Frank iMinnlck, ll Armory Place. Fater- 
.1, 

MOTORCYCLE CARBURETER, CnrtH handle” for hell 
ntkd [iDlley, camera, lathi* (1(1 Inch}. Whut have fault 
H. N. Btnekinde, Canaan, N. Y * 

MAGIC LANTERN; Plating llutfft. Want bicycle ur 
typewriter. Ksiy Slmpaun. Ilcrstnan, 111. 

MOVING PICTURE MACHINE, EdWn Ex.; also CJo- 
lumhta B. C* Photograph. AA ant motorcycle or font- 
I hi we r lathe. A. K. Siason. , REddumm. lit. 

rOMl , LF r rj , i Ruwllng Alley Outfit; three alley a. Will 
exchange fu r motorc ycle. J, R r Reed, Texarkana, Ark . 

FOIL SALE— Orient Buck hoard, running order, $50. Want 
motorcycle. Oscar Turner. Franklin, Ky. 

IMPERIAL BICYCLE, fitted wltii - 1 wo- -4 peel Crwtcr 
brake, for trombone or clarinet. R. S. Thomas, Bine 
\lnlinil. Kan. 

WILL TRADE motorcycle fn^r small machine lathe, M. 
J r H iLmiL Kcwunna. Irml. 



MACHINERY FOR SALE 



FOR SALE — -Gasoline engines for untomohEte, rrmrlne and 
siallonary work; also eastings and a few hccond-hand em 
ffJncs. i lion p. Apply, with stamps, R. W. KSchardsnn, R. 
3fl. Peoria 111. 



Fort OIL ENGINES, Ice tuachincH, machine tools, fiflnipa, 
boilers, ett. t write ms, I hdy, ±i*dl nml eitebihge new 
and used, Gee. J. Ad urns, M L* South St,, New York, 

SL i G K r L V l S ED MACHINERY h t baru a In p rictfH* 
ijcrew Cutting Lathes, iahnperti, Planers, Milling MscliiDfH, 
Drill l J re*sea, Gw* and u»suliue Engine*, stea m Puujub, 
Electric iJutura, Dynamo*. Steam Engines And Bui Jem, Hut 
Water 1 1 enter is mid KuulutorH, Pump* fur all klmls of 
Water Supply, Ice Machines. Electric Ugh ting PJantN for 
Private ReBldoiKca. Woodworking Machinery, Marine En- 
gine*, Automobiles, and everything eisu in the ma- 
chinery line. When ready lu buy, write for description 
nnd price on the aliv machine you w‘nut, SVe Cbii save 
yuii money, All k inti h of machinery bought. '!' be K, VV+ 
llcrfurtb L 'om pntiy, 3P-41 L'ortJandt SL t Hew York . 

SOMETHING NEW In Concrete Block Machines, Misers, 
Pier a nd Ornamental MoMh, Write for circulate mid 
prices. Prut-tor Hn^,, 2-~i22 I si beiia St.. Evamtoa, III, 

FOR SALE — GngltHi luttw, swipes 9^ In., takes 23 In. 
between centers, Complete with full *et cliunge gear* to 
cut aR tslue thread*, 3 to 4t» In.; price only $43,3*1. Ad- 
dress L, F. Gramme a & Sony, A lieu town, Pa. 

FOE MALE — Complete set of cjitttJugN wltli nil material 
ami ftcriiwft with blueprint for : \| b, p. ijoflf^tnul mat binary 
Kueolinc engine with governor; price, $Li>. Comet Motor 
Whs., IT Mad is on St M Chicago. 

EXCEPTIONAL BARGAIN, 1 Wesiinghuuae gas engine, 
il cyl., 40 h. p., complete, and In A3 condition; can he 
seen running; must lie Mold ut once, therefore cheap. 
Write fur particulars, ltddur Co lien, 1140 Madison St,. Mil- 
waukee* win. 

W. A. JUNES FOUNDRY & MACHINE CO., 140 W. 
North Chicago, are extensive nisiuufncturers of Pul- 
leys, Shafting, Hungers, Boses, Gear*. Fried Ion Chitclipa. 

etc.; fact, any Hi lug In Ihe lr«i or steel lines or cugi 

Dppra* mill and foundry supplies, ik-e our display ad on 

page 121 of 1 1 1 3 h of Bend for ulir [tower TruiiaiiidKzslurt 

eat a login 1 r pocket size {AIT), 

SMALL DYNAMOS nuJ motors, ^ tu i h. ;i„ governor 
uud clutch pulleys for dynamos and other machinery* 

Write for prices, T. L. Thnr&en. Mem mi onle, Wto+ 

SAFETY -DATE LEONS for okrutorn fnmfohed by «*, 
Make your own woodwork uud eject sumo from id uc prints 
we send. Write for p rices, giving hEzc of elevator, Elder 
MjitluLlc lu ring Co., Indianapolis, Did* 

L 5 H. I', uprij'lit drvbni tubular holler. f ItiTi; Id li T ji„ 
boiler firebox, upright, and f* b. p* JtekUi engine, t! 

steam engines, ft, 4, U li, p., $20, $UfJ, $43; IS to |i. vapor 
gas engine, line, if 1 7.-5; 2 Is. p. marine 2 .yi'le engine, $It3, 
\\ m, Kufko. 740 N. HI dke way A ve r . ChlfflgOy TIL 

FOR MALE — '3^ b. p. gaftollhe engine, run 4 inouilm. 
Cheap. Write for par lieu Luts anil price. J, E, M., ^<h) 
BL Mary St.. Pekin, III. 

SUBTLER LAWN MOWER grinder, used with any 
emery wheel Ktacul, foot isr iwtwcr, Price, ^ 12 . ruMthipi# 
isnd all material, complete drawings, $ 2 , No lathe 

nec®s?ary to make UsIn grinder. Investigate, L\ K. Mi i r- 
rlll, r .1 VluiTiicc ML, Worcester. Ma Hk, 

L’ nit S A |VE— I)y i] a ruo-niotur ; on tout, 5 V. 1 A, to 14 V* 
3 a.; (3. L. P. Hardens Go, 200 So, L'umpbtsU fit., El 

Paso, Texas, 

FOR SALE — S* li. p. siatlouary or marine ^ohoIIiu’ engine, 
complete with nil ttCCWUNirles: practically n^w, FirnK rlseotj 
fur ^“t> take* It, Jos, F. Iltrt, 1NH4 Berlin Ml., Lu 
WJh, 



MANUFACTURING MACHINERY 



SHARPE MACHINE WORKS, Mechanical englneerk. 
Draf t Log, puLEern atid Ulpdel loaklng. HulUle» nnd re* 
pH I rer h of macblnory, Bruns, iron and alnmlnnen east* 
mw, OmnhB, Nch. 

RIFE AUTOMATIC HYDHAULIC RAM, PumpR water 
by water piswer, Nn atteiiLlou; no expense; ^ feet full 
eictnteft water feet, etc, Gun ran teed, t'atalugue fiun-. 
Rife Ram I/O., 2l~tl Trinity Building, New York City. 

WE WANT for manufacturing, ille^. mumping, spii]- 
nlug* easting, plating; have appclal faelllllcs L'r thuuu- 
fa t-t ii ring patent articles, special ntnelilnery t timl*. Do 

inetsti work its all its brunches. Lot us develop your idea; 
got cur estimate; If made in metal w>- make* It, Na- 

tional Stamping A Elec, M T orks, 1 - >7 -Hit Jefferson St,, 
Ql IcfLlPQ, See display ad on p. 1 15. 

WANT" EI» — Special parts or a wpeeJalty to manufacture 
by contrnct. We afe fully equipped to turci out Brai-cln^ft 
work at tile rigid price, Write tn the Johnnie im Hie S|w>t 
fur au estimate. Central Service Co,, Canton, Ohio. 



METALLIC PACKING 



SWAIN METALLIC PACKING for Piston Rodn nud VnSvo 
Rtems. Stealn — Air— Ammonia. packed perfectly. Dur- 

able, effective, Swain Lubricator Company, 230 E. Lake 

St., Chkfttto, 



PATENTS FOR SALE 



RIDDELS uiude for Inveutore. t^ow prk-ea. Howanl 
M errjjautn Tow eon, M flry lnnd. 

MEi.fl a MSM for interior railway couches, Just patented; 
i.lg field iiivcHi ujt,-nt. J, J, Wfllab, fj2d E. Denoiee Si., 
S5y r:i vLi he , K . if, 

.MIlASl RING INSTIL! MFNT c-uublliaLiun 

plmnbi'ule level. Very LtMCful In the hulldllig Dude, llatlg' 
liiad, OtffS 34th St^ Brooklyn, N, ¥. 

NEWLY PATKX'TED M'KKNCH. Sets by turning thu 
huhd Jt i . lioeked when In apt position, Jllglu opinion among 
aiHuLiiobfle and hard ware deal era. Outright or royalty* 
IliLtiglutid A- iHiUiretj, i.n Si., Hr< nik1yn, N. Y . 

FOR SALE — t'. is. and Cauadu patent*, An Improve- 
iilcili in hay Loaders. For drawing and purlieu Laii. ad 
diet* Jr .\. J. Haltoeii, M r n In 11 1, inwn. 



PATENT ATTORNEYS 



F > ATENTS — £1. IV. T. J. nner, patent attorney nnd me- 
{'Ijsnlcai txperli HilN F SL, SV ashing loti, i>, C, Eatah- 
IJs:i:i>d 1SS3, I make on love^tlgntiou and report If pat- 
en 1 rflo be had. ond Itic I'linrt I«ct , Send for full Inftir- 
mat ton. Tra ile- ma rkw registered. 

PATENTS PRtH TILED— *li> down {Urst Gov. fee) and 
$ 3,00 per luunlh after ap pi lest Ion Is filed. Advice and 
fwMakleL free, Briiueh ufl[<h> In Washing Lull, (>. F. J-1J 1 1- 
nnuh Patent Lawyer. Cleveland. tJ. 

PATENTS FOR PROFIT rtitiai frilly protect an Invea* 
tiun. Be careful in Hcleettng uo attorney. Mason, Fen- 
wick & Lnwreni-e, Pateiu Lawyer?. EwtVJ 47 yearn, Wash- 
ington, 0, C, + lhtx S, Booklet frt'e. Careful work. High* 
t-st references* 



TWO FDOKF FREE. Shepherd & Campbell, Patent At- 
iiui!i i yN, 2 3 1 A Mcoill Bldg.. Wu-ililngloh, l>. C,: 24<S Canal 
Si.. New York: Kimball Bldg.. Ronton* Jhitentn Bold im 
t-^Kiiuiy.wkm, Pruuipl uefvlee, moderate rates. 



REAL ESTATE 



T1U A PILES i-lioirp ell run am I fruit land, 2 miles from the 
prospci'uuh (wait Invest Tokos illy BoevUle, Price, $40 per 
acre, H.. T. O'Reilly, Reevllle, Tela?. 



HOMEMAKERS' CLUB iimirly formed. Lias ope Ion on 
I urge 1 ravl choice laij'l ul wholesale. Eio-li [Di*iuin*r pe- 
Ioc'Ib iiwii nl]utim i ut and ItaniHes men money . Ci»-oporatlun 
of |in.i timrc ffLinElh^B Invited, No litud nliurks ud* 

ml toi'il. AiHlress Fn i^hTaSlve Homes lead Cu.,, 327 llimiu, 
Toledo, (I, 



BUSINESS CARDS 



EVERY ENGINE worke better whch tiftfked with ■*Eu'- 
rt-kit TaekEug." Your dealer will furnish It. 



BLACKSMITHS 



JiLAdvJJM ITNS* No Time [jOM. A had wt*ld inmkeB an 
expennlve break. With rny metboda and welding eoin- 
poimds every ht^ul will be a Kolid weld. AIkc hc v ch ty - li ve 
iimdern. ea^y way* m bard Jtsbs. Also two colored tool- 
tcth|e>rlng cimrtH, Chart A explain^ nhuenllbg Hinl harden 
Jog. Ulart li explalnx Lcuiperinp all Uh»Ih to n lam lard, 
A 31 for Due Do Li nr. Valuable Naiuple^ free. JSeatl tuilny. 
\V. M. Toy, Sidney. OI 1 I 0 . 



CEMENT 



IF YOU WA NT Die bent information nn cement and 
concrete rnnstrin-rion, hiihfsrr liie fur Concrete, leading 
ccuLctu a eld concrete monthly. Sample eiipy, Id e**ut§. 
t.Vhcrote, KHj Newberry Bldg,, Detroit, Mich, 



CONSULTING ENGINEERS 



MECHANICAL PROBLEMS SOLVED, DIcuh or Inven- 
iloiiH dcvelopt^d Ic ilii-Ir practical or patentable farm, Cn 
•*iM-cesvrui pntenti- anil Irfmblcfinmc maehlncry redesigned, 
luiprm'Hij hthI perfeclcil Exaiulnatlutia, drawlag* and ad- 
vlre, 1'owef and machinery equipments sl jtpej.dully. Ad- 
ilrcsw Eugifu-i'rJtig £>ept. 4 3 ml uni rial NcWh Bureau, ItJiaeft, 

New York. 



COMMERlTAL DRAFTING, fleulgnltig, advertising. Ideas 
tlcveluped. Patent drawings mude. ETigrrivltiga for ad rer - 

h]n: b prinl||]g mu] k^lak work. KliM>™ A Shlgley, 
Cul II iuliUf*. Ohio. 



ba I 1 ! I La n I ft I I ITI la I ^1 H O 



FLA YE, dialogues, recim [jnps p am I all khndfl enter- 
tainment litMikii; Luries l assortment in ihv world. Send 
for tree catalogue, TLie Dramatic Publishing Company. 3Qti 
Dvhi-Ihuti Ht,, Chicago, 



FLOOH ANP HMD SCRAPERS 



WE SELL FLUOR SCttAPEltti, Price#, $15,00 to 1^50.00. 
Ai*y Cabinet* Hand iScrci [ h inn uuil Sernper Knives. Write 
tor circulars, Fox Mnnufacturlog Co., Whs, 



LAUNCH AND STEAMBOAT MACHINERY 



SAFE AND SUKF t ttK Ft'fory NOT gasoline . KeonontJcal aud 
lu-eg.ll ved, therefore ST HA M, N i -th \ cy e? un p] katcd \ >r unc e rtftt a , 
liulH to order to- trucct eontlltlojui, Citalognu iruu. Marine Iron 

Works, N" lEalsb'd fit&tlon.CIl Icfigo 

ENGINE DRAWINGS — Steam, one double acting. I! Mix 
I^a 1 u - , 2D horsepower ; one single acting 2x4x3 in,. T 1 ^ 
horsepower. Gs^ojjae, 4%x IJ6 In.. 4-cyde. any number of 
cylinders. bori-e pone r each, Arrangement blueprint of 
any design , 15 cents each. Hi. Ek strum, Marine Engineer, 
tll4 Stevens Bldg.. Detroit. Mich, 



LUBRICANTS 



LL’liER’ANTSi es^StU!'. graphite and mien caudles for 
loose pulley a and shaftings; no drip; no dlrl; miuomlcal. 
WicaSi! Lubricator Co,, 250 E. Lake St., Chicago. 



MUSIC 



LATEST KONG HITS -15 cents each, postpaid. "Gypsle 
Ann/' '"Wiicfi Autumn Tiuth the credit Leaver Gold." 
"The Dandy Union Label' 1 (New Labor Sung', 1 Tin Not 
Mad at You,” (Great New child Skuigi, Catalogue for 

"cent stump. I h eluding ikcltncth'ti Muhk 1 . G on loss Muatc 

Publishing Co., 2] 5 West 34 ih SC, New York. 



OLD COINS 



01,1) COINS. Send lOe for our iur^c Illustrated Buying 
List of gold, silver, copper and nickel coin*. We ateo buv 
ntajurjl.il, pi tingl'd and mutilated money, M Itli tgjui t.'njn & 
Stump Co . , Detroit, Mich. 



i ii.i. i 4 hp ifUi'iM c, h M ti oiflirieicr tame, ^ to no mewes, 

mai led i’u r 10c . Bt h li Odometer Works. Gak natm t , Pu. 

1 tit A '/A'] CAST IKON With Universal Fluxing* SijHmfftc- 
Hon guarant^d, *>De per poum]. Universal Fluxing Co,* 
Crfrnnw. Ohio. 

WATCH FOB FOR MECHANICS. Leatbgr strap with 
a line solid nfckylold emblem of yuur trade attached, Ftn- 
blent is .■( miniature tool, and may be used as a chain 
f-hur-nj. rrluL. xr, cents, postpaid. Agouti wanted In every 
factory, A*k for catalog. Nuiloniil Srlllng, Co., Allen- 
town, Pa, 



" r l READ AIR' 1 Heel Cushion; (letter than rubber heel« r 
erL>l]y adjusted, pnemuiilic, hygienic ; Air cell fouHtntC- 
i ion. ilakefi walking easy* Removes th«t tiosiy "Jar "' 
M.itti siae of cJiue when ordering. Bv mall 4ie tir 
^jiRfonMYurd Co.. Wta . E. flncin natl, Ohio. 

MAC IC Autumn tic Fish Hottfe’ swmetliihiE Interesting to 
t very iihUcnuaiti 2.i ccuih, coin or stamp«. Agent? wanted. 
Hrow ti^ t y < ” 0 . , iklil I Ut b Sc, N, E. t \V a ^ k 5 □£ tots . I), C. 



i TO Ail BANDS — Imported direct from Europe; entirely 
<11 If emit from American bandit; Chink'? klud^ alt hew 
slumped with real gold, beautlf Lilly colored, Samples, hi 
edits, or (u i - i-ti tK ]h.t lOti (no duplicates j, juMtpjiid. lnelud 
'itg HIusrrsLteil eiLtalogue iju profess ioiiul plate making 
order quick. National Selling Co,. Allentown. Pa. 



*1 VPISM HITE It BARGAINS. {."uligrapliH, H^eji 

monds, |L^: lilickpusderfersi. $12; Rem lug tom; $15 up- 
Sm it is 'Premiere, m up. All MB tea Vi to price. Got 
ilhiHi ruled oatalugue and bargain iisd. Minnesota Type 
writer Exchange, 1137 lletuiepiu Ave„ Minneapolis, Minn 



riE'J: \ a Jlsrrtir Factory, Wo tench 
bring? Ihijokhd mid partioulHru, Nntic 
1 1 1 ti linger s Mirror School, FraiicesvNUf, 



Find triint you. I Do 
without |25 daily. 
Jhd, 



t A KL):i> E h (>STAGE STAMPS. Wo pay from 2tk r to 
SfjMiS.fHi efudr for rmy V lilted Stale? postage fetmuip lined 
before is.,] I Ugliest prices for Inter Issue* . Send Iflc 
fur litKst Buying Idst. Michigan Coin & starxiji Go., De- 
truli. Mji'li, 



MECHANICS— If you will ttf'iid: me the uunen of tlmm 
or persons who nre a bom To purchase uu Eloetrle Breast 
JijrJll, I will [ay you n eott)inibi»hjn on every fjjilc J make. 
G«ent P. Woduek, Sale? Manager, ly-JO Old Colony lihtu 
l 'hicjign. 



RAZOR SHARPENING 



DISCARDED GILLETTE RAZOR BLADES made good 
A* new, Rtmae uay ihettcr.'' at two cents the blade. Scan! 
your addre#is, We «bd you ^ur nmlhbg wrapper- Keen' 
edge L’u,, lino iicnrlettn HulldDig, Chicago. 



TELEGRAPHY 



TELEGRAPHY t Bug lit quickly. K, 11, wire In EChOol. 
Living Pi]ienH , Fi vbfeihI, CniduateH dusIhIikI. ( 'or respond ■ 
cnee course if desired. Catalogue free. Dodge's Institute 
of Telegraphy. 40tli St,, ViGpurHlsu, imS. EatabBshed S^74, 



MISCELLANEOUS 



SPECIAL MACHINERY DESIGNED— Tour Ealcas dare! 
ojM»d, drawings made. Box I2as+, Paterson, N, J. 

ANYBODY CAN MARK GOOD CFTS with my simple 
tine e idling prtlWRs: price* SJ ; specimens and particulars 
for stamp. T. M. Day. Box M, Wlndfcill. Ind. 

RRuTHEK — Accidentally have dltcovered root tbut will 
enrc both EybaccO buliit au<I Indigestion. Gladly aejtd par- 
ticulars, F. Midiawk, Fla. 

AM WAKING $a,00 to $2ti»0 weekly ut home, evening*, 
llnnuui, disnifif'ci lm«1i>Prin lifrijmHiis if^n. ujivily handled bj? 
nnyone. No niHlbopler wclieme, PjirtlpularR, 5fic; w<irtii 
$25 r (ki tf> atiy live person. Ilavt' nothing to sell you. Box 
lBft* Waterford, N r . V, 

"THE AD WRITER'S ASSISTANT”— Book of 350 
piiraw?. headlines, suggest ious, InnuvMln^ upehlng viLap- 
icrfi, eacb lllus-trated wElii ajtpruprEn te cut. uutllcd. 25 
cunts, Luis RUppUed. F. S. AUe», 7H7 Lu^xct RJ.dg ti I'btl- 
adelp hla. 

WING PIANOS be*?r toned and most stuecetwfal, L«- 
tflhitahed 40 years. Recent Improvements julre grejiteet 
re bo nance. Srdd direct. No agntitP. Sent <m trlFjl— 

freight paid; first, la^T and nil the tiro 1 by tie — to show 
our fairti in cuk work. If you want n ^(snl piano, you 
save $75 to $2fKi. Vory easy terms. Slightly lined 
"high -grades, 1 " Stein way, 3 ChlekerlmtH. etc,. $75 up. 
Taken in esfrhucjge for Improved 4V1og pianos — thoroughly 
refitiiahed. Send for bflrgain ( 1 st, You ptiouM liuve any- 
way™" 'Book of Complete Information About Pianos." 152 

pages. New York World ftnys: "A hnrii; rf oduefttl-insiT 

interest everyone should iuave," Free for the ask Son from 
the old liouee bf TV lug & Son- W, Thlrtcentli St, T 

N&W York. 



ROND LETTER. HEADS Mild t j m r elu|je>*, 10b of caeii 
printed to on. lor and Kent prepaid for tK)c. U, \V. Mui^ 
Fresbin. Minn, 



FROTH e'i'^ ufi Dl V 1 1JL,N iSK le u new system Ejf eal- 
eubiLijig IhjtE !h ji|s nny oie^D? or machine. ( Vmt« $;j nnd 
Is wot lb if' 1 lines £;■!, Full parihudrij-K free. £!<>*■ £2. Wan 
Ftli&Hseii, Calif, 



fid.no MUt Vim gel flU.Oa worth of our I lima#* 

Nece^Rles for £7.00. Price Lfes-t iqson request, 
tv linker Mlg- Co,, St at lull C, CleViduud, Ohio. 



CCMMINGS BRAZING ClWlt^OLND or Cherry Heal 
WidiliiLg t'< impound, if l per lb., by nmil. Give us q trial 
order. Satisi'ac t Icji gim run teed, cuintii|utH-llarrj- Mfr, t;o,. 
Titi \V 1 s : ,i I iv u I'd . De troll, Midi. 



BO\t 5 — litre’? your chance. Set of blueprints and de- 
script Ian of Model Electric Locomotive. 25c. C + A< dohu- 
M»n h Ilia 123, FFtreucy, N'eh, 

3.00D VALUABLE FORM l LAS, prepaid . 50c, lirifllu 
Mfg, Co,, 1721 First SL, M'auliingtOn, I>. C, 



NOTICE TO HOUSEKEEPERS— tiend li)e for a very uih- 
ful liMiHchold rii ticlc and mj cuts (ague liNilua: over ,1DO 
'Itfferent art kies for the liouscliuld use. The J. Grafton 
Ceuclt M:i It Order Honsr, Ilept, A, Furtland, Ore. 



FINE 1*1 IX STATIoNkIlV, M 5 Pli^cti) paper, *15 cu^plopes* 
IS Cfl 'ing C*u riK elegantly prinlej. 55 ecuia, poalpald. 
Kvauss Jit Slilglcy, CJlunnms, Ohio, 



NEW Magic Pocket Trick Free, Including mummed 
CDlntogiun aviJt !■> anyone enclosing Je in HtumpH, Aimak 
Sr'liwl. Dept, lb 27N Vv\ SOtb St*, N-w York, 



DM) MILLION FEET of Concrete Curb and Gutter bltltt 
in ihe |e«t to 1 u years In Ini toil Stafi" 1 , Rajddly supereed' 
leg i-fcne, CDy engineers Ji-v^i-j whpre pneci Tying it, Per- 
for linn forms (patent fiGIlttti) for sale, cither md right or by 
s Fires. Twltt Urn s.. sole owners. Winter nddreee* West 
Tampo, Fla, 



AGENTS, STD RES — Hvory where. t:sutl!?<iiiic pmdts; wll 
1 1 is l” iNTfcrl Imnd ?orip; rcljtlls I0 t l can: on sight; 

samples at wholesale price* Webster Specialty Co., Wator- 
hury, Conn. 



^'F GIVE CREDIT. Your opportunity never better to 
mstke good income, spare time. Bfc profits, ijulek to turns, 
Easily operated, Booklet free. Ohio Mall Order Supply 
Co., Columbus, Ohio. 



Please Mention Popular Mechanic* 



durable* inexpensive, easily applied* Catalogue true;* k. 
Johnston Mfg. C 0.1 (Jiilncy* ill- 

$^.iT>0 GETS mil set bltieprliitH, bonk form of (ho light- 
est. (lUwst imwerful gasoline motor built. Send lOcent coin 
for moat Interesting and profitable motor booklet published. 
E. R. Holmes. 20 1 Mercantile Bldg., Denver, Coin* 

ECLIPSE INK POWDER. Bend 10c In silver and get a 
package that will make you a pint of black Ink lb at will 
not corrode nor gum the pen. ffm. JU. Carter. Fauwood, 
New Jersey* 

WI&ELK&S TELEGRAPH CALLS o( 2S« Battleships. 
Liners, Yachts, H reamers, etc,, on handsome printed chart 
120x30 In.), jjofltpnld, 50e. Colmor, 3?t Dwight Sin Lesion, 

Hass. 

COMPLETE FORMULA* Send 25e for ibe beat ran- 
chan It's grit soap, any color,, complete. Cotton uil Soap 
Co*, But tie Creek* Mich* 

CUPP'S ADVERTISING BlIREAL, Uflii^lieW, Oil So, is 
placing a 4a In best weeklies at a Rue* 

WILL SELL 500 money’ making secrete* Hook worth One 
Dollar for Twenty -five Cenre silver, Several coal fl, WO 
each, Address Colorado Collation Co., Inc*, Cheyenne* 
Wyo. 

WIRELESS TELEGRAPH EXPERIMENTERS — The New 
List of IflOO Models ol Wireless Apparatus sent on request* 
W, C. Get*, N. Fulton A« ( , lEaJtlmam, MiL 

COMPLETE SET &I blueprint 9 for 3 U. p. motorcycle 
engine. Price, 35c, H+ McCoy, Sandusky ± 0. 

A MULTIPLEX DISPLAY FIXTURE gives 130 feel of 
display surface for any kind of sample# and occupies only 
two feet of counter. Let us tell you how to earn one 
free. St. Louis & Canadian Photographer, 911 N. fltli St.. 
Mt. Louis* Mo. 

MAKE MIRRORS AT HOME. Big profits with little out- 
lay* One lBiSG-ln* mirror coats $2 to $5. You can silver 
a glass ttil# for 20c* Herd 50c In s Limps or money 
vrder und we will send you explicit direct louts how to do 
It: also how to emboss, grind, foil, gold leaf* frost, chip 
ami make Imitation ntnlnod gla^a, How to transfer photos 
an giaHfl, bore holes in glass anil cut lights Uetirge [„ 
Putterwu & Co,, 2215 Montlcelio Avc,* Morgan Park, 111, 

■*OUR LITTLE HANDY BOOK' 1 for Uk 1 . while they lust; 
containing valuable information and workshop receipts; and 
new. useful, bandy tools for any mechanic. Address Handy 
Tool Co,, Bellevue, Ohio, 

HAIR GROWS when our Vacuum Cap Jh lined a few 
minutes daily. Edit on 31^ days' free tritii* at our ex- 

penile. No drugs or electricity, Slop* fulling hair, cures 
dan d ruff. A postal In-lnge Ulna l rated ttooklet. Modern 

Vacuum Cap Co. c N* fid! Barclay Block, Denver, Lido, 

THE PERFECTION WRENCH* The ntw*M fire! i w n 
wreutli tnaiie. All Klee I, great strength. Instantly ad- 

justed* Easily and quickly operated. Positive grip. Ini- 
ntentte time, trouble and temper saver, Itidlgpeu sable to 
autoumbillats. Beat LL all around" tool ever offered for 

sale. Must be wiu in be appreciated* You'll want one 

when yon see it. For circular address The perfection 
Wrench l/o., Box 42GV* Port Chester, S, Y. 



lit any unapt*, cneaper maw wikju* luectro-auop, canter. 
New York, 

WANTED — Every lxml builder to know that I carry a 
complete line of li-oat litimgs and supplies. Write for cat* 
king ue. Ciias. Kaufmanu, Usbkusb, \\ is. 

EVER GET SOMETHING Jci your eye and couldn't find 
It? You can easily with toy enlarging und reducing minor 
with tine earncrs-hair brush Ln neat ease, special. SJoc. 
Tweeters for taking silvers from your hands, luc* Walter 
Weber, IH2 W. 44th Ht + , Chicago. HI. 

Jill Y 3 — Make money after School. No capital required. 
No subscrtptiiKbB. Write to-day for particulars. G. J. 
Korndotfet’, Ampere, N . ,1. 

ROOKS on The Mall Business, Patent Medicine Manu- 
facturing, Ad Writing, Advertising Schemes, etc, Twenty- 
page cflLLlogue five. Puritan P, Book Co,j Buffalo. 

VANISHING COIN THICK with direction*, ilk; pJIvm. 
Thouiflh * Arn]Rlrong : , Salt Uoltit, N. Y. 

COON HODNDS5 — J. K, William#, Selmer, Tenh.+ stole 
breeder of the genuine launders coon bounds, offers u few 
ut iha best living on trial, 

LEARN HOW to solder aluinkum. Process simple and 
easy. Terms and further part leu lark, itlc. I>, E. Fowler, 
la# 1 Angelea, CiL 

WRITE THE WORDS for a soii£, Successful writ- 

erw have made fortunes. Free bijoklct lulls how to sue- 
reed, Scud y«Uf poeni 1 ; for expert crUlcS^m. frtN&r FlrBt- 
cla#* music only. .Uy porsoual w-ork on each. Satisfaction 
guaranteed* Arthur A, Penn, 33 Paly'# Theatre Bldg., 
New York. 

HOW TO REeHAlloir DRY BATTlilft R8.. ClHuTTud 
concise directions for rcchai-sinig worn out dry batteriea, 
10 ecu!*, G* E, Hamilton, ft North SL, Danbury, Conn. 

SEND 20 CENTS, Get your name. In nqr directory ner- 
mnaeutly aud gul mall from all parts? of She world. The 
Ri-Heiw Supply, S03 Fulton Br.. Chicago, III. 

SEND £0 CENTS for formula. Electric Ink. Writing 
shine# In the dark. The KetJaw Supply* iKlS Fulton Kt. p 
Chkagn, 11J* 

flTJR FORM I 'GARY wuppIfcK tuily funiLUlius >if llie ItLgLiCvt 

sclent I He nature* Gfir rcwmrte# nre unllniSteil* Each fi^r- 
inola ikfii r- uur itppruVfil L^-fure rccomnnotOalion. AVutcr- 
nrofjf leather prefer vaitve. Fire and w«Ter prnof paint* 

Pnn'efl# for galvanizing wrought iron, Bronxlng copper* 
brass, etc. Rendering wimJ Mreprwf. T’o cement tripper 
or brjEfl-N to ghj-Trs. Making dehutured alcohol. Kleol real' 
fusing proceupcs. Making artificial meersebHiiin. To re -ink 
typewriter rtbljon#* Choice of above for 2r. cents, <'a#b 
with order. If svbnt you want Is not listed* write ns. We 
have is, The Crawford Formulary, 3 IB Catolpa place* GhL 

citgts, in, 

CACHOO (the sinlTf that makea people fmeoze), a most 
amusing Joke. 1 2c: dfls-, Our eatntogue PueeIcs Eirid 

Jobe? 1 for Htsiiiqi. Ewing's, 1 00 TUateher Place, Decs t nr. TH, 

WANTED — Yon to kis^w that I ffubrautee to curt? tua- 
iarla (fever anil ngntO iu tiiic day. Address Joseph Coil let, 
107 Olo St, Woomsocket, R. I* 



SEND A PHOTOGRAPH of your^rif or the Isa by, and 
WC will wild you a beautlfa! life iilzc portrait: £tn‘ ^i* 
Cades Portrait Co.* 2S0 Hawley dt., Roj/bcster, N, V. 

MAKE BIG PROFITS manufacturing Grit Hand Soup; 
srisatl capital Inquired; removes macblnc gt-caj-e, Ink, etc,. 
wiLbont Injury to rbe bandy. Formula, 25 cents. Send fear 
ear free cauilogue of novelties, pyjtEie^, etc, Sterling Nov- 
elty Co., Plainueld* N. J. 

AGENTS for best Utmj of household article# out. Write 
for circulars and price*. The J* Grafton Couch Yietll Order 
House* Dept* C\ Portland, Ore. 

MANUFACTURERS— What proposition have you for mall 
onler dealers? Clias. Pbelpa, Nova, Ohio. 

LEARN to throw your volte, Ventriloanlstu taxigbt. For 
terms and full purrieTilars, utEdreas Prof, Llagermau, gcM 
Of Ventriloquism, TOE N. Gth St,, Philadelphia* Pu. 

WIRELESS TEI*EGRAPHY I net ructions and drawings 
for making complete oppiaratna, 2E cents. Address S2” N, 
Pajtnu Se,, PbiLadelpliia, Pa. 

MEN— Sweating, bud am el ling feet helped. Send 25c 
silver for receipt. Box 145. Lincoln, Cal* 

JUST OCT— Our new catalogue of over 300 useful arti- 
cles for everybody. Send for It to day* ^imnierrniiu A 
Co*, 511 W. 147th St., New York City. 



PERSONAL— What 1 ' a On yoxir mimlT Are you In doubt ? 
We give reliable, atrictly confidential wdvtw or inforuia- 
th»n on personnl, legal, domestic, teclmlcal, nml all husineKS 
affairs; expert opinion; we ran lielp you hy advising yim 
correctly wll snbjeeta, Se:irl for free booklet. U. ?1. 
Bureau of Advice* Dept, t.’ ( Chicago, 

THREE THOUSAND FORMULAS* My 3G8-nnge volume 
of reelpaa and trade soereli?. elotii hound* only 4f> rents, 
prepaid. "Worth dollars. Satisfaction guaranteed* TVUey 
S-jimlersop, Yjisllnutl, Ml eh. 

ALL SAFETY RAZOR BLADES SHARPENED hotter 
than new and uteri Uzed. 2 nl ^ ends, Smisfartlon guaran- 
teed or money refunded. 5 years 1 auccesa. Send for hi ado 
lie* and circular. Electro Stropping Co*, 134 Sbelbv St* f 
Detroit, Mleh. 

BOYS — Five ejrrelletit trickfi, with complete app^riittiK. 
1Fk\ Rldar'*, South Norwalk. Conn, 

MAKE YOUR OWN SIGNS ! New device, siinplp- maki?R 
perfect letters. With dliectlons, lOy* H. R. Sault* lien 
Cal. 

PILES CURED— Nature's Remedy. Contains nt> drugn. 
For Hemorrhoids and Constipation. Sent direct by mall In 
plain cover. &0y T«?r lM>*. S^nrt for free hwtJtt* BlOsi'SOiu 
Pile Cure Co. , Box SOD, N. Chicago, II F* 



Ptease Me niton Popular if^cAdtifc:# 



Webster's New $8.50 Encyclopedic Dictionary FREE with each of 

the first hundred orders 

MAGNIFICENT 1909 EDITION OF THE 

New Americanized Encyclopedic 

FIRST IN WEALTH or LEARNING, FIRST IN WEIGHT OF AUTHORITY. LATEST IN DATE OF PUBLICATION 

Fifteen massive toIuriis, sumptuous bltidiUg, 10.000 double -col um ti pages, 100 superb maps, 37.000 bloc rip Ideal ref crumbs, 

hundieda of HLuBEratlujj.c, colured p lures of the rat eat, beauty. 
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A Hom*s 
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Kiln rati i in . 

A llu^e Library 



SfMm toevra* fft« Met, SENT FREE FOR EXAMINATION. 

THE KING OF ALL ENCYCLOPEDIAS, AT PRICES NEVER BEFORE APPROACHED 
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A Ialk With r landers 

AN INTERVIEW WITH A FAMOUS MANUFACTURER 



Walter E. Flanders of the Everitt-Metzger-Flanders Company 
of Detroit, Mich., who, more than any other man has been 
instrumental in making an industry out of what used to be 
called the Automobile “Game,” gives an insight into the 
methods which have placed within the reach of thousands at 
a price they can afford, a car such as $2,500 would not have 
bought one year ago. 



“A better automobile can be built and 
Bold for $1,250 than is possible at twice 
that price! ** 

This is an astounding statement — at 
so it seemed to the i ‘ automobile editor/ 1 
when he first heard it. 

The speaker was Walter E, Flanders, 
General Manager of the Everitt-Met^ger- 
Flandere Go., of Detroit, a man who is 
reputed to be the greatest factory organ- 
iser and producer of automobiles that 
industry has ever known. 

Now the writer-man knew Flanders to 
be a very genial gentleman outside the 
office, but ho is seldom known to joke 
during business hours or about business 
matters. 

Certainly there was nothing in the ex- 
pression of his face to indicate that he 
was trying to catch the writer by a jug- 
gling of words. Bather was hie mien most 
serious and hia tone most earnest, 

Still I could not accept the statement at 
par* SuTely, thought I, there must be a 
double meaning some where; and so T 
turned the words over and over; trans- 
posed them this way and that; tried to 
read the sentence backward us well as 
forward, so as to make it sound like sense 
and yet mean anything but the astounding 
fact it stated. 

Flanders is a man of few words. He is 
a doer of deeds. And what information 
an interviewer gets from him must bo 
elicited by following up question after 
question along the lines he desires enlight- 
meat, 

I had been reading “The First Word/* 
a preliminary announcement of the Fh-M*- 
F. “30 ,J car which is being manufactured 
under Mr, Flanders r direction, and tho 
claims made therein piqued my interest. 

Having charge of the “automobile 
column* * the writer necessarily has im- 
bibed a good deal of technical information 



on that interesting subject, the motor ear, 
and a careful perusal of the specifications 
of the E.-M.-F. “ 30 M seemed to bear out 
t h f L startling claims of the prospectus. So 
I had determined to find out for myself 
and hud come to the fountain head for 
information. The opening sentence of this 
article was the reply to my first question. 

“I give it up/* I said, “What's the 
answer ? tl 

Mr. Flanders smiled: “ There is no 

answer, I meant just what 1 said. A 
better automobile can be manufactured 
and sold for $1,250 than at twice that 
price — $2,500/ f 

“D o you mean by that that it is possible 
to build A better automobile now for the 
lower price than it has been heretofore for 
twice the figure ! ir 

“Not at all! X mean that a better car 
can be built at the lower figure than it is 
possible to build at the higher figure. 
Now !— — -** 

“Reasons *why* are in order , ,f X said — ■ 
“for If there is no answer there must be 
a reason why. * * 

“There is/* said Flanders, IJ It J s a 
simple problem. In fact ( think its ob- 
scurity lies in its very simplicity— for moat 
people go a long way round in search of a 
simple fact, white the great successes are 
achieved by the most direct routes. 

“The demand for a car at $2,500 is 
limited. I would say that no man with an 
income of less than $j, 000 a year has any 
business to own a car at that price — the 
first cost of an excessively large, high- 
powered car is not so much a consideration 
os cost of operation and upkeep* On the 
other hand a ear of $1,250 may not bo 
considered a luxury for a man with an 
income of $1,800 — be it in the form of a 
salary or income from office, shop, store or 
other business. Such a ear will necessarily 
be of moderate power and light weight and 




the tire, fuel and other items of main- 
tenance will be correspondingly small. 

“ Having reached that point it is a 
simple matter of statistics to find that 
there are at least 500 men who earn $1,800 
a year for every one whose income is 
$5,000. In other words the possible con- 
sumption of $1,250 cars is fully otIU times 
the possible demand for $2,500 owes! 

fl Now in manufacturing, the first point 
we want to make sure of is “demand* 

* i For high-priced ears the demand will 
always be limited. The manufacturer who 
would make sure of the future must pro- 
dime a car to meet the requirements and 
ci t a price within reach of the multitude of 
judicious buyers — -the men to whom price 
ie an object and yet who demand high- 
grade quality. That this In the safest 
policy ia proven by the fact that even last 
year (1908) when there was so much talk 
of hard times, makers of moderate -priced 
cars were all over-sold, and the high-priced 
wore the only ones that experienced a 
fulling off in the market. 

“ There are at least half a million people 
in the United States today who can afford 
a $1,250 car. It's -only a question of de* 
eidiug they want one. For our own pur- 
pose, a very small percentage of this Dum- 
ber will suffice — 12,000, for that is all the 
cars we can hope to build before October 
1, 1909, even with our splendid erganiza* 
lion and factory foci lit its. 

“A certain demand enables us to plan 
for production on an immense ncale and to 
adopt methods that an? impractical in the 
building of a $2,500 car which must neces- 
sarily bo confined to small quantities — 
1,000 at most. Of course, there is u market 
for several thousand high-priced ears, but 
no single maker can hope to corral it all.” 

“But do you mean to Bay,” T asked, 
“that you can build a car of the same 
size and power and quality, material and 
workmanship both considered, for $1,250 
as that which can be built for $2,500?” 

“I said a better one,” said Handers. 

“Take the E.-M.-F. # 30' for example. 
It is a full-size, 5-passenger car with 
wheel base of lOfl inches-— longer than most 
$2,500 ears of a year ago. There Is ample 
room for five large adults* 

“The engine develops over 30 horse- 
power — sufficient to take 5 passengers 
anywhere and giving more speed than 
should ever be used on public roads. _ J 
can show you 55 miles an hour with 
five upl 

“In this ear is incorporated every 
feature that is a necessary or desirable} 
part of 1 an up-to-date automobile— made of 
the best material procurable and machined 
better than any $2,500 car you can name* 
I say better advisedly; for, in planning 



for a production of 12,000 cars we are, as 
[ have said before, able to utilize methods 
which are absolutely impractical in the 
making of a car at $3,500 when made in 
the limited quantities which the compara- 
tively limited demand justifies. 

“For example: Our rear axle housing is 
drawn from two sheets of steel — lighter 
and vastly stronger than the ordinary 
seamless tube -and -cast-tit eel combination 
you’ll find in other ears no matter of what 
price. 

“Some twenty operations are necessary 
to form this housing. The cost of dies 
and tools for the job is $9,000* Now 
suppose we were making only 100 E.-M. F, 
*30* cars: the tool cost alone on this part 
would amount to $90 per car. On 1,000 
cars Is would a til] amount to $9 a car. 
That would he prohibitive in a $5,000 
car, 1 * 

“Do you mean to say , ” I inter- 

rupt ed. 

“/ iiman to say that if the same practice 
was carried throughout the entire car and 
it urns mode in quantities of only 1,000 it 
could not possibly he sold for $2,d0u nor 
four times that price. “ 

“But 12,000 ears- ** I began. 

+ i Yes, T know,” Flanders interrupted* 
“Borne makers claim that 2,500 cars con- 
stitutes * quantity production. ’ As a 
matter of fact it's only a beginning. If, 
instead of distributing our initial tool cost, 
of several thousand dollars, over but 2,509 
cars instead of five times that number — * 
fur you know we must make 500 extra sots 
of parts for replacements and repairs, a 
complete set of which every E.-M.-F* deal- 
er rmist carry in stock--if this cost instead 
of being divided among 12,509 had to be 
borne by 2,590 we would have to charge 
$1,500 to $1,600 for the car, as others do, 
and there are many reasons why wo 
couldn’t make it as good at that price in 
the smaller quantities as wo do at $I t 250* 
The systematising of a factory and train- 
ing of a force of several hundred men till 
each is an expert on his own particular 
specialty, are problems you would hardly 
understand, but their solution is simplified 
when the quantities are such that each 
inn n performs one task until he becomes 
expert at that one operation. Rut to re- 
turn to the mutter of tool cost which I can 
more easily explain to one unfamiliar with 
the multitudinous problems of factory or- 
ganization and operation. 

“Take this axle item* In 2,500 lots the 
tool cost on this piece — and if ’s only one 
of over a thousand parts in an automobile 
—would be $3.90 per car. That still would 
be prohibitive. You never saw a $2,500 
car with a pressed or drawn steel axle. 
They are all built up of a combination of 
steel tubing with malleable iron casting for 



the differential housing— aluminum aonit?* 
times, lighter and more expensive than 
malleable (or v vnHt steel'} but aleo less 
than half as strong. 

“In 12,000 cars, however. this tool item 
amounts to only 7u cents per car, 

“Up to a certain point in manufacture 
ing* hand methods — and the bund cannot 
approximate the machine in accuracy for 
re duplicating parts— are less expensive 
than automatic machine work — taking Into 
account, of course, the enormous first cost 
of automatic machines, jigs, tools uud fit’ 
tings. But just as soon us you pass that 
point you can inaugurate manufacturing 
methods which reduce the coal of every 
operation to a degree that is almost in- 
credible to one not verged in manufactur- 
ing problems. 

11 For example: Xo $2,50(1 ear ever 

made has a camshaft forged in one piece 
with eight cams integral and the vatu now* 
tour* us well an tftc bearing# ground to 
absolute accuracy in size and form— yet 
this is a detail of the $1,250 E.M.-F. * 30 ' 
car, 

1 ■ This operation could not possibly be 
performed by hand. Automatic machinery 
is necessary; and us there was no such ma- 
chine oil the market we had to design it. 
When you consider that we have about 
100,000 cams to grind, you will see that the 
oust of a $6,000 automatic machine will 
spread out pretty thinly over that, number 
— loss than 50 cents for each set of eight 
earns. That is cheaper than to mill them 
by the ordinary" method, to nay nothing of 
its being infinitely more accurate. Now 
accuracy in a earn guarantees uniform 
power with absence of noise — because it 
guarantees a definite clearance between 
plunger and valve. 

''That is just one of many details 
wherein the $1,250 ear may be superior to 
a $2,500 one in which such methods would 
be commercially impractical. 

“ I might mention a hundred other oper- 
ations where ihe cost is reduced at the 
same time that better Quality is secured. 
Here are a few: 

“Twenty-four thousand twin -cylinder 
eastings make possible the adoption of 
moulding machines instead of hand work* 
This makes for higher quality because the 
cylinder invariably is smoother in outward 
appearance and of uniform thickness 
throughout* Uniform thickness is another 
guarantee of power because the expansion 
under heat is uniform; it also eliminates 
one of the most fruitful sources of scored- 
cylinder troubles. 

“The yokes which hold Ihe exhaust and 
intake pipes are steel stampings — half the 
weigh tj, twice the strength, of Forgings or 
castings — and, of course, they cost less to 
make- 



d, iii planning to turn and grim] 43,000 
pistons, an item of $10 t OQO for automatic 
machinery is a mere bagatelle— each ma- 
chine will finish a piston in ten minutes, 
more accurately than it its possible to do 
on an ordinary lathe iii an hour, and one 
man will operate four machines. 

“The same pressed fttecl frame- — some 
material, and same workmanship, same 
quality throughout that would cost $4(J to 
make in lots of 2 , 51 X 1 , costs us loss than 
half that price in quantities, such us we 
make — another example of distributing a 
heavy initial tool-ami die expense over a 
large number of ears. 

“I could take you through ihe entire 
car and show you where the labor cost is 
reduced 5t> to SJU per cent by quantity pro 
duct ion as compared with making the^ parts 
in limited numbers, every step mould 
show a corresponding increase of quality 
tci th decrcant of eo$L 

“By the use of steel stampings and 
pressed steel — which operations are com- 
mercially practical only in large quantities 
—we are enabled to practically eliminate 
«U'i] metals as manganese-bronze, east iron, 
malleable iron and aluminum, 

“We retain aluminum for the transTms.- 
sion housing and engine crankcase, but 
uo where else. “ 

“ Von discard aluminum because it costs 
you anore?“ i ventured. 

“Costs us more? X'ot at all! It is oil 
the same to us. It is the buyer uf the car 
who pays the bill. 

“Supposing our net profit on a machine 
ia 10 per cent; and that the Belling price is 
necessarily based on the manufacturing 
cost; you will see that if we pay 50 cents 
a pound for aluminum, the buyer of a ear 
pays 55 cents a pound, i^ow if we are 
able to replace that aluminum with a steel 
stamping, of handsomer appearance, vastly 
greater strength and at a coat of Bay 5 
cents n pound, the buyer of the ear pays 
only 5*4 cents. You cannot get bo met king 
for no thing. 

“N”o automobile manufacturer would use 
so weak and so uncertain a metal as rain mb 
num if it was possible to cast u stronger 
metal in the same form and Bufticiently thin 
to get the weight within reasonable limits. 
Unfortunately, while iron is twice as strong 
us alum iuum, it is not practical to east it 
any thinner; and a ^-m. wall of iron 
weighs just three times at* much us the 
same thickness of aluminum. In some places 
—such as engine crankcase — we get suflfb 
cleat strength in an aluminum casting and, 
with the lessor weight, whereas the form 
precludes the possibility of stamping it 
satisfactorily from stock 

“For motor supporting arms, however, 

we use pressed steel — thie ia one place 




where aluminum lias proven moat unsatis- 
factory through ita liability to frequent 
breakages and Its inability to withstand 
severe vibratory stresses, 

“ Now in a $2*o00 ear the cost of making 
dies for pressing these members would 
amount to more per car than the 50- cents - 
a-puund aluminum — -so the average maker 
in compelled to charge the buyer for the 
most expensive metal without being able 
to give him the desired safety factor. The 
cost of making the dies for the pressed 
steel members, though several hundred dol- 
lars, distributed over 24,000 pieces — two 
for each motor — is a negligible item in the 
case of the E.-M.-F. 1 30,' 

“Here's another fact which may not 
have occurred to you: In reading over our 
specification sheet you doubtless noticed 
that we grind many shafts and other parts 
which you do not ordinarily find so aecu* 
rately made in cars of the highest price. 

"Xoff grinding Is the most expensive 
operation in machining metal' — but it is 
also the most accurate. Accuracy is econ- 
omy — though not all makers seem to ap- 
preciate that fact. 

“We can "better afford to grind a part 
than to take the risk of its not fitting the 
other part with which it must engage. We 
could better afford io grind one hundred 
parts than to disassemble one ear to replace 
a noisy gear or a bearing that has seized 
became ton tight or which U noisy because 
loo loose. 

“Grinding is cheaper, provided the quan- 
tities justify investment in highly special- 
ized machines for the work, than it is to 
buy hies and pay a force of men to fit 
crudely -machined parts. We gri.nd to insure 
facility in assembling— and the buyer gets 
better quality throughout. It is a selfish 
consideration with us, for it reduces the 
cost ; but the customer gets the benefit of 
this saving as well as the greater accuracy. 

“Another saving Is effected in the test- 
ing of ears after assembling, 

“As a matter of fact the term 'testing 1 
no longer has an application to automobile 
manufacturing among men who know their 
business and possess the facilities to do 
things the modern way. 

“To say that a car needs testing ia to 
admit the possibility at least, of inaccu- 
racy — generally, it implies a probability. 

“In these days when science can tell us 
to an ounce the strength of a metal, the 
only chance for error is in the machining 
of a part. Eliminate that chance by 
machining it— reaming, grinding or other- 
wise— -to the necessary degree of accuracy, 
a quarter to a half thousandth of an inch 
—what is there left to testf 

“ Watches made by the millions are 
never tested. They are regulated — adjust- 
ed— that is alb 



“ So with a properly manufactured auto- 
mobile. Engine parts, axle, driving gears, 
bearings, may need adjustment after as- 
sembling; but testing— that implies care- 
less work; and that is the one luxury we 
cannot afford in a $1,250 ear! It is per- 
missible only in a car for which the cus- 
tomer is induced to pay a high price under 
the delusion that 'hand work ? Is superior, 
whereas, a b; a matter of fact, it is simply a 
process of making one error to fit another. 
And he pays treble every time he must re- 
place a part by the cut-and-try process. 

“You 11 find a parallel for these condi- 
tions jn many other commodities of every- 
day use. 

“Detroit is the center of the stove in- 
dustry, as it is the automobile center of 
the world. Any stove manufacturer will 
tell you it costs $40,000 to $50,000 to pro- 
duce the first plain cook stove of any new 
model. Taking Into account, of course, 
the designs, patterns, dies, jigs, tools, ex- 
perimental work, and the changes that are 
necessary before a satisfactory product is 
secured— every item of which is prelimi- 
nary expense must be distributed pro rata 
over all the stoves of that model made 
thereafter. 

“Once perfected, they turn out that 
stove in lots of 2U,QU0 to 150, DUG a year— 
and soil it for $7 or the 'overhead 1 
spreading thinner tia the quantities in- 
crease. 

“The first typewriter that would write 
cost over $300,000 — and the man who 
would have paid $1.00 for that particular 
machine would better have thrown his 
money away. Not one part could be re- 
placed at any reasonable figure. Today, a 
highly perfected machine of that same 
make, a marvel of ingenuity, is manufac- 
tured for & few dollars — steel stampings 
and automatic machine work. The low 
price hm made it a necessity in every 
office — hundreds of thousands are sold an- 
nually to persons who a few years ago did 
not dream they ever would need one. 

“The E.-M.-F. f 30 J at its price has al- 
ready created a demand greater than oven 
we had expected. And this is only the 

beginning. 

“When ymr father was a boy, a good 
rifle was a luxury few could afford. To- 
day you can buy a better rifle than your 
father ever &&w for one-tenth what ho 
could have bought a hand-made one. They 
are made by the millions now because mil- 
nous can afford the price— and the demand 
for millions makes the adoption of manu- 
facturing methods— and lienee the low 
price — possible.* 1 

“But these are problems peculiar to all 
manufacturing, are they not?“ I asked. 
“Why have not these methods been ap- 




plied to automobile mu king before? Why 
have we had to pay twice a* much for a 
ear as it has been worth f wt 

“There are several reasons — three 
primary ones: .First, until recently auto- 

mobile design had not crystallized into any 
acceptable standard. While we were still 
in the experimental stage, uncertain as to 
what features were beat — sliding-gear or 
planetary trims missions — two, versus four- 
cycle motors — air-cooling versus water- 
cooling; and a hundred other details, mat- 
ters of dispute among designers, no maker 
dared turn oat a large number of cars of 
any model — 'none dared anticipate the 
future by more than a few months. 

“The public — the motoring public — 
seems to have been alive to the conditions. 
The maker who would have turned out 
10,000 30-horsepower, four- cylinder earn 
four years ago would have found no mar- 
ket even had he offered them at $1,2. 50. 

“ Anyone at all interested in the subject, 
knows that at that time the motor car was 
still in the transitory state— no part had 
been standardized — none accepted as final. 
Only a few enthusiasts bought, the great 
conservative public waited and watched — - 
interested, hopeful, but. unsatisfied* 

“It’s an interesting fact that, from year 
to year the demand has just kept pace with 
■ — always a little in advance of- — the me- 
chanical development of the automobile, 

* * We now have come to the place where 
we know what a car should be, and wo find 
our public ready to buy — able to buy since 
we can produce at a price within the reach 
of the great moderately rich class* 

“The second and chief reason why man* 
u fact u ring methods have not heretofore 
been applied tu automobile building is that 
a broad experience is necessary to equip 
and organize a factory for economical pro- 
duction un a large scale. The automobile 
business can boast of few men with the 
proper training. Most of the engineers have 
grown up with—boma developed by* the 
growth of this industry. And they are tm 
able to rise above their experience. 

“Third: capitalists have hesitated to in- 
vest in n. business that seemed so unstable 
as Litis one has been up to within a, year — 
subject to unwarranted demand lu some 
cases— to unexpected slumps in others ac- 
cording to the cu price of a public swayed 
by novelties and freaks, from year to year. 
The biggest capitalists in Michigan did not 
hesitate to back our organization with tin* 
limited funds when our plans were made 
known* 

“There's another reason why the E.-M.- 
F. * 30 T at $1,250 is superior to any other 
car on wheels at less than twice its price* 
This car is designed to act as the founda- 
tion for our entire structure- — our future 
success. 



“We had many conferences — many dis- 
cussions among ourselves before deciding 
on the various details of design, the sixe, 
seating capacity, wheelbase, power and 
price, 

“Other makers, seeing the demand for a 
cheap cur, have supplied it by cutting 
down the size, the power and the quality, 
They must know such a car cannot remain 
permanent — experience has proven it 
necessary to change each year to mislead 
buyers into the belief that each succeeding 
year ’s model is at last the solution of the 
problem* 

“We know better* We believe the de- 
mand for excessively large, over- powered 
ears will always continue* but it will be 
limited more and more every year. Ou the 
other hand, the intelligent buyer will soon 
discern the shortcomings, the inadequacy 
of the ‘dinky 1 spidery machine* 

“Our aim, therefore, was to build a car 
of the size ami power w* j felt sure would 
become, and remain, standard for several 
years to come. One with power to meet 
any conditions- — wheelbase long enough to 
insure easy riding yet strong enough to 
facilitate ease in handling; and body large 
enough for five to ride in comfort* Exte- 
rior finish must also be of a high order — 
for who wants to pay $1,250 for an auto- 
mobile and then be ashamed to be seen 
in it ? 

“In the B* M.-F* * 30 ’ we are now cer- 
tain we have just what we set emt to get* 
We believe we will make 100,000* at least, 
of this chassis model before it will need to 
be changed in any important detail. In 
other words, we will eventually be able to 
spread tool cost over that number. This 
we considered when setting the price, 

“We could have sold all we could make 
at $1,750 — with magneto and lamp equip- 
ment ns we turn them out. We had sev- 
eral offers from Large concerns to> buy our 
entire output and sell it for $1,50(1. But 
we declined. We knew it; could be done 
this year — -but what of the future? 

“We propose being the largest builders 
of automobiles in the world. Our 190(1 
product is to be the foundation of that 
f n t u re — a u r gr ea t eat a d v e rt i h e m c n t. T h a t 's 
the buyer's best assurance of quality— h is 
most tangible guarantee of our interest m 
the performance of the car and his welfare 
after he has purchased one; for every 
owner is either n booster or a knocker and 
all the ink- and -paper advertising we might- 
do would be useless against the opposition 
al a few dissatisfied owners in. each city, 

“The tremendous demand created by the 
publication of the specifications and price 
of the E.-M.-F. *30* is the best evidence 
that our policy is right in practice well 
as in theory — commercially as well ue 
morally. * * 
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The man who is fitting himself for the field of electricity 
to- day Is facing an opr*ortiiniti that is almost limitless. TUB 
POWER OF THE FUTURE TS ELECTRICITY', and In 
this branch of science Will Km found the greatest pos- 
sfh ill ties for adv an cement. The standard reference work of 
the txp-t ff-dsite Electrician. Electrical Engineer, and all allied 
profess Lons is the 



CYCLOPEDIA of APPLIED ELECTRICITY 

This eomtftctct specialized work coinprisrt 2.8M prices of :uithorhatlvr H up-to-date information. It ircata of twen- 
ty- three ftneral juhjtCU, Us detailed index include* over -1,000 different topics, A careful revision has Just beep made, 
pace for pact. Every topic previously covered has been brought right down- lo-if ale, 5ia volumes— pa ft size 7il0 Indies 
“2.000 special photographs, ate lions, diagrams, etc., Indexed for ready reference. 

IT COSTS NOTHING TO LOOK 



Upon rctcl)H of coupon we wEU afiui yon a frt of thU great Cydopnlla by prepaid ri press, wiihout deposit or man nice 
of any kind. Keep the books five days, examine them card dll y» £ i v e them every possible test. We want you to he 
the judge— you are under no cbllgattana* ff you decide |hc books are not wb*| you want, advise us and we will have Ihetn 
returned at our riprnse. Jf ynu keep the bookp T send Us $7,00 wtlhifl live days and $2.00 a month until you have paid Ihe 
special price of $18,60. Regular price Is £-.10.00. This offer ii pood until March Ut, 
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Design and Construction of Generators and Motor*— Type* of Dynamos atnl Motors— Elevators 
— Direct Current Motors- Direct-Driven Machine Shop Tool k — Electric l. lighting— Electric 
Railways— Alternating Current Motors, etc. Single Phase Electric Railway — Electric 
Welding- Mercury Vapor Converter fttaunjrvmeiil of Dynnoior; and Motors Power Sta- 
tion*— Central Station Engineering — Cent nil Station Design— Storage Batteries Power 
Transmission — Alternating Current Machinery — Telephony— Automatic Telephone— 

Wlreles.s Telephony— T cleg rap bone, Etc* 
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* monthly supplement T the 

1 TECHNICAL WORK) MAGAZINE 
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Drawing $123 to $230 Monthly 

ARE NOT MADE in Schoolrooms — 

And NOT MADE by reading books 
And NOT MADE by making Copies 
And NOT MADE at home drawing pictures 

from printed book lesson. 



NOT On Your Tintype 

It requires actual practical 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you 




FREE 

This $13.85 
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Free Position 

As CHIEF DRAFTSMAN of Engineering Firm 
I know exactly the Quality and Quantity of know- 
ledge, practical training and experience you must have, 
and will personally prepare a few ambitious workers in 
fewmonths' Home Instruction and actual DRAFTING- 
ROOM WORK for above paying position. 

INSTRUCTION UNTIL COMPETENT 
and PLACED IN POSITION FREE 

DON'T waste TIME and MONEY trying to learn 
from books or printed “STUFF,” you can only learn 
on PRACTICAL WORK which I furnish you. 

CHIEF DRAFTSMAN, 

Div. 19, Eng’s Equip’t Co. (Inc. :, Chicago 
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INTERIOR OF 12-IN. GUN TURRET OF FRENCH 

BATTLESHIP 



This huge turret is not of the type which has been causing m many explosions 
nn French warships, but one of the new 12-in. gun turrets on the moat advanced 
battleships of the great European republic. At first sight it lias but little of a 
warlike aspect, more resembling the interior of some factory with its complicated 
machinery than one of the most deadly weapons of war ever devised. 

Each turret contains two of the huge guns, necessitating a crew of G men 
for each, or 12 men to a turret. The opening or shaft in the center of the floor, 
which is shown in the illustration, is the entrance to the turret. The bonnet worn 
by the gunner shown in the il lustra Li cm is a worsted cap with heavy car pads, some 
such device being necessary to protect Live ear drums from the shock of the dis- 
charge, The strange looking device lie holds in his hand is a compressed air 
blower, and is called a “marbec*” Under the influence of the injected aiT the 
gases and refuse left in the gun chamber by a discharge are driven out. To the 
right of the illustration is shown a projectile ready to be deposited in the breech 
of the gun for the next discharge. 



A HORN WITH AN ADJUSTABLE 
BELL 



A band instrument manufacturing 
concern is now turning out horns with 
adjustable bells that can Ik? turned in 
anv direction, thus better isin trolling 

V 




The Bell Turns to Throw the Sound in Any 
Direction 



the volume ol sound and the direction 
in which it is thrown. When being 
played in a parade the bells can be 
turned toward the marching men, thus 
throwing the pound further along the 
marching line, and for concert purposes 
the bells can he so arranged as to secure 
a greater solidity and balance of tone. 
The hells are detachable as well as ad- 
justable* 

The bcl! of a horn is the sound cham- 
ber in which the harmonic intervale of 
sound are formed and by which the 
quality of tone is produced. Contrary 
to general belief* the metal of t lie hell 
does not vibrate, nor is the tone of the 
instrument created by metal vibrations. 
The vibratory air column in the bell 
divides and subdivides Itself in In har- 
monic intervals in response to 



of the performer, exactly in the same 
manner gs a violin string does when 
the player draws bis bow across it and 
touches the string with Ids fingers. 

♦ • ♦ 

FORTIFYING THE BATTLEFIELD 



Only a few years ago the fortification 
of a battlefield was considered only use- 
ful when on the defensive* especially in 
European armies, hut the Russian- 
Japanese war proved otherwise, clearly 
demonstrating that it was almost im- 
possible to be exposed to the enemy's 
lire without risk of being completely 
annihilated. Therefore, the infantry 
companies of the French and German 
armies, especially, are being trained to 
attack with their rifles ana to defend 
themselves with their spades and picks. 

In the French army the implements 
for defense while advancing against an 
enemy are shovels and picks for exca- 
vating earthworks, and hatchets, saws, 
hooks and shears for the destruction of 
obstacles. Each company of French in* 
fan try is now provided with 300 spades, 
33 pickaxes* Ifi hatchets, and 16 pair 
of shears. These arc carried upon the 
knapsack or hooked to the belt* each 
soldier carrying some one of the im- 
plements. 

In advancing against an enemy on 
n battlefield which dors not present nat- 




Constructing a Mask of Earth to Protect the 
Head — Digging a Trench for 
Closer Fighting 
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sary before it can ns^nin be expected to 
be of any use as a lire tighter. 



HEADLIGHTS FOR BOULEVARD 
CLEANERS 



The man shown in this illustration 
is not a mine worker — simply one of 
the hundreds of the night working 
boulevard cleaners of Chicago who have 
either been bumped by speeding auto- 



Safety HeadNejht 

mobiles or just escaped by extraordi- 
nary agility. 

The lamps were introduced because 
the men complained of being bumped 
so often as to make their positions un- 
desirable. The light is furnished by 
a storage battery which is recharged 
every day. “White Wings," the name 
by which street cleaners are known in 
probably every city in the United 
States, has now been dropped in Chi- 
cago and the men are now known as 
“fireflies.” 

* • » 

WASTE 800,000 TONS OF COAL 
A DAY 

According to Prof. John A* Holmes, 
of the Geological Survey, an enormous 
amount of coal is wasted every year in 
the United States because of the lack 
of improvement in ruining operations. 
In 19M1 the loss from this cause was 
240,00' >.000 tons. In Europe improved 
mining conditions allow operators to 
remove from 8n to 100 per cent of 
available coal. while in this country only 

■fe r" 

GO to Go per cent is taken out. 



ural shelter the companies of sharp- 
shooters are paired oil, lying down the 
moment they stop. If tile contending 
armies arc not especially close together 
and the stops between advances are 
short a mask of earth to protect the 
head is sufficient. These are thrown 
up us shown in the first illustration, 
-one soldier firing while the other is 
throwing up his mound of earth. 

If the armies are close together and 
the siege a long one, a trench is dug as 
shown in the second illustration. The 
moment the advance stops one soldier 
commences firing while the other digs 
a Trench with his spade, piling the soil 
up at the head of the trench as an added 
protection. When his task is completed 
he slides into the trench and opens 
fire, while his companion slops firing 
and constructs a similar trench in the 
fame wav. 

i. 



THE WRECK OF A FIRE ENGINE 



While running to a recent fire in 
San Francisco, this engine was capsized 
with somewhat disastrous results. A 
trip back to the factory will be neees- 
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TRANSPORTING A STEAMER 
ACROSS FROZEN ALASKA 
ON SLEDS 



Alaska Las a number of inland rivers 
on which it is possible to navigate 
steamboats during the summer season, 
granting, of course, that the steamboats 
are available. But there are long 
stretches of barren and frozen land be- 
tween accessible tenters and these rivers, 
and the trails to he traveled are narrow. 
These photographs illustrate one part 
of the task of transporting & steamer 
across 65 miles of frozen land to the 
Copper river* The vessel, which is over 
100 ft. long and the first to navigate the 
Copper rivcT, was hauled in sections 
over the snow. The lire how which is 
shown in the 11 lustration, was the heav- 



iest piece, weighing a little over 3 tons* 

It was placed on a specially con- 
structed sled, drawn by three horses. 
The horses were driven tandem, the- 
trail being too narrow for two horses to 
walk abreast. The first illustration 
shows the load starting out on its jour- 
ney, and the second, the method of 
fastening the fire box to the sled. The 
third illustration shows one accident 
tirnt was repeated many times, the 
camera snapping the load just as ii was 
tipping over. In many places the trail . 
was so narrow that it was impossible to 
keep one or the other runner from get- 
ting too near t lie edge, When this oc- 
curred the runner invariably broke 
through, and the load had io be pulled 
out with block and tackle. 

The first day's journey was only a 
little over a mile, and on many other 
days the tlistnoee covered was even less 
than that, owing to accidents. — (Con- 
tributed by Owen E. Meals, Valdez, 
Alaska, 




lISllT-t rater! Tirwtf 



When business is sTack in this Ennllfth 
stock exchange the members amuse them- 
selves by attempting to throw a length of 
the paper tape, from the tape-machine, over 
the railing which runs round the great dome. 
Considerable skill and some strength are 
needed for the accomplishment of the task- 
as the dome is 100 ft. above the floor level. 
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REBUILDING THE HUMAN FACE 



Changes Almost Miraculous Now Accomplished by Moving the Front Teeth— 
Hideous Facial Deformities Corrected— Treatment Requires 
Months and Sometimes Years 



[Condensed from Lecture by Dr. C. S. Case in Denial Digest] 




Two Cases in One of Which the Upper Teeth Were Moved Backward, and In the Other 
Forward-Patients Are Alive, but Were Obliged to Close the Eyes wh lie Mask Was Being Taken 



After a glance at the illustrations in- 
cluded in this article, which show un- 
attractive faces made pleasing and 
repellent faces made less so, the won- 
ders of orthodontia, which has to do 
with the movement of the roots of 
teeth to remedy irregularities, can be 
appreciated. Many of the most hideous 
Facial deformities are caused simply by 
irregularities of the teeth, all of which 
can be partially remedied, and many 
made perfect. The course of treatment 
may cqvct a number of months or a 
number of years, according to the 
extent of the irregularities to be 
remedied and the age of the patient. 



Of all the movements of the teeth 
in the practice of orthodontia, the bod- 
ily movement of the front teeth in 

phalanx to correct protrusions and 
intrusions is the most important. The 
wonderful results of this operation 
have proved to be within the easy ac- 
complishment of almost any skilled 
dentist, and thousands of cases have 

been successfully treated. The next 

« 

illustration shows the casts of a girl 
17 years of age. The cast at the left 
was taken of the face at the beginning 
of the operation, and the cast at the 
right was taken 18 months afterwards. 
The operation was performed largely 
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Face J?-Year*Old Girl Before and After 
Rebuilding 



for t lie purpose of correcting the facial 
imperfections which gave to the fea- 
tures the appearance of advanced age. 
The upper teeth alone were moved In 
the operation* 

The first illustration is a study 
of two cases in which the mahposilinns 
of tile upper teeth were exactly oppo- 
site to each other, one being a full 
upper protrusion and the other a full 
upper retrusion. In both patients the 
lower teeth were in normal posit inn. 
In both of these eases the first stage 
of the operation consisted in moving 
the crowns alone of the upper front 
teeth. The effect of this movement 
upon the facial outlines, shown by the 
middle facial casts, h that which i * 
often seen in these case- a Her supposed 
correction hy ordinary methods. In the 
final casts is seen the effect of bodily 
moving the roots of these teeth. 

The third illustration shows one of 
the most remarkable cases ever id- 
tempted, and id l hough it is not vet 
completed, it has advanced far enough 
iu its two gears of treatment to show 
what the result will be. To the Left 
is a cast of the face when the treat- 
ment was commenced, and to the right 




Remarkable Case of Face Rebuilding 



a cad taken at 1 he end of two years* 

The patient was 'M years old when 
the operation started, and an extensive 
bodily movement of the lower cuspids 
was required* It was first believed 
that the movement would not be diffi* 
cult, hut ir was soon found that with 
the most scientifically constructed appli- 
ances it was almost impossible to move 
the roots of the lower cuspids distally, 
and that any force, however low it was 
applied upon the crowns, or c^en upon 
Ihe root wise extensions* would at once 
tip the ends of the roots forward, unless 
these teeth were positively retained in 
an upright position with fulcrum bars 
at the apical ends* This consequently 
required an unusual force upon the 
anchorages* The incisors were moved 
bodily forward with the contouring 
apparatus, and the cuspids and bicus- 
pids were forced to keep pace with the 
forward movement by the pressure of 
push bars from the anchorages. The 
result when the task is completed will 
be worth the trouble. 

The movement of teeth backward or 
forward, and together and apart* is 
accomplished by the gentle but eon- 
timiul application of force, extending 
many month*, and sometimes years* 
The movement to close wide spaces 
I iet ween teeth is much simpler* of 
course, than the movement forward or 
backward. 

♦ * ♦ 

AUTOMATIC FIRE ALARM FOR 
RAILROAD BRIDGES 



In more than one instance in Ameri- 
can railroad history can be found rec- 
ords of fatal wrecks caused hy the burn- 
ing of a bridge in a wild or lonely dis- 
trict where the discovery of the danger 
was learned, not before* but after the 
train had p lunged to destruction. 

The possibility of such accident* has 
been provided against by the Canadian 
Pacific Railroad in the adoption of 
automatic alarms* designed to stop 
trains in case a bridge should hum. 
Semaphore signals arc fixed about 
ft* from the bridges, each way. 




POPULAR MECHANICS 



103 




an<] in t ile 3 s -in mil is attached :i wire 
which runs In ;i j»u llcv on t lie bridge. 
These win.!- are conned ed with fi rope 
which runs under list' bridge for il* en- 
tire length. The semaphore arms art: 
heavily weighted hi that if the re pi 
should pari. ;i> Wftttld be the ease should 
tlio bridge burn or wash away, the sig- 
nals would fly to the fct Stop" position. 
Track foremen are required to test the 
wires every day. 

Two wooden bridges oil the line west 
of Winnipeg have already been 
equipped. 



MACHINE MEASURES BOLTS OF 
CLOTH 



This machine was designed for meas- 
uring bolts of doth* \\ unrolls the 
el nth from one holt, measures it and 
then re-rolls it onto another. 



INGENIOUS TREE OUTLOOK 



I his ingenious tree outlook Is sit- 
i la led on a high elevation at Tarty- 
town, X. \ ., and gives a fine view of 
the Hudson River from the Palisades 
In Hie south and ('rot on Point to the 
mirth. The idea of utilizing the tree 
and its branches as a support is a novel 
Mile which could be duplicated in many 
Incislihcs to advantage. — Photo bv Wm. 
G. Howe. 

■ + * * 

FIRE CISTERNS THAT FILL 



AUTOMATICALLY 




i 1st e i'ii s have for some time been a 
part of Hie fire-lighting system of At- 
laidu, (hi., hint only recently were anv 
of them (‘quipped with automatic valves. 
The valve was first tested on the cistern 
hi front of the Union station, with re- 
sults highly satisfactory. The cistern 
has a capacity of 1 .oOl) gnL and is con- 
nected with a 12-in. main through a 
(bin. pipe. 

TwO engines were used in the test 
and as fast as the water wan pumped 
out more (lowed in, keeping flic cistern 
full. The valve shuts ufT automatically 



The Measuring Machine 
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the moment the capacity of the cistern 
is reached. 

♦ * ♦ 

HIGHEST CONCRETE STACK IN 
THE WORLD 



Great Falls* Montana, has the dis- 
tinction of having the highest concrete 
smokestack in the world, even though 
the work was done by a German firm. 
The stack, the foundation of which was 

illustrated in this 
magazine some 
months back, is 
50fi ft. in height, 
and weighs 34,- 
000,000 lb., or 
17,000 tons. It 
rests on a con- 
crete foundation 
25 ft, deep and 
103 ft. in diam- 
eter. The diam- 
eter of the stack 
at the base is 78 
ft. fi in., and at 
the top 53 ft. 

The stack is 
also claimed to 
be the largest 
piece of concrete 
masonry of any 
kind ever con- 
structed. — Photo 
contributed bv 

u 

Edwin Lapevre, 

♦ m + — ■ — 

WIRELESS 
TELEPHONES 
FOR U. S. 
AIRSHIPS 



It is under- 
stood that a wire- 
less telephone 
system, invented 
in Detroit, Mich., 
has been experi- 
mented with suc- 
cessfully by the 
signal corps of 
the U. S- army, 
and that con- 
tracts have been signed for its installa- 



tion on the army airships. The experi- 
ments proved that operators of dirigi- 
ble airships and aeroplanes could talk 
with officers on terra firm a from dis- 
tances of five and ten miles. 

It is also understood that the repre- 
sentatives of one European power have 
acquired the rights of the system for 
its army and navy. 

— ♦-<-* — — 

THOUSANDS KILLED BY RAIL- 
ROADS 



Writers of accident insurance have 
made public statistics which show that, 
while there are 107,000 persons serious- 
ly injured and 10,046 killed annually 
on the railroads of America, the loss 
of life due to steam railroads in Eng- 
land, Germany and France is only 100 
each year. The American list, how- 
ever, includes electric as well as steam 
roads. 

Tins disparity is ascribed to the hours 
of the employes on the foreign roads, 
to the limited schedules under which 
trains are operated and to the limited 
mileage of track. 

In the last three years the annual av- 
erage of accidents in New York on the 
surface, elevated and subway traction 
systems was 34,000 persons. 

* »■* + ■ — - 

RUBBER-ASPHALT PAVEMENTS 



Experiments covering a period of a 
couple of years have been made with 
a rubber-asphalt pavement in Paris and 
other cities of France, with results that 
seem successful. The material, as the 
name implies, is a combination of rub- 
ber and asphalt The product gained 
is claimed to be more plastic and more 
adhesive than pure asphalt, and to re- 
si Ft higher temperatures. The two in- 
gredients are mixed in special machines, 
in which the asphalt, reduced to a fine 
powder, is swelled and softened by a 
solvent. The finished material is a 
brown powder. 

The rubber-asphalt is applied upon a 
foundation of concrete of a thickness 
varying from 6 to 8 in. The surface 
of the concrete is then cleaned and 





covered with a thin coating of special 
material, which is kid on with brushes. 
The rubber-asphalt powder is sprinkled 
on this surface to a thickness of 1J in., 
and then compressed by means of ram- 
mers, This done, the pavement may 
he immediately opened to traffic. 

4-M 

SUCCESSFUL SALVAGE OF THE 
“GLADIATOR” 



After five months of persistent ef- 
forts the British cruiser “Gladiator/* 
sunk in a blinding snow storm in the 
Solent by the American liner “St, 
Paul/ 3 was successfully floated and 
towed to Portsmouth. The task of rais- 
ing the heavy warship was one of the 
most difficult ever attempted by a sal- 
vage company. 

The huge steel cylinders with which 
the vessel was righted and kept afloat 
are shown in the illustration. Pour 
of them wore used, having a combined 
lifting power of G50 tons. Each cylin- 
der was IDO ft. long and 10 ft. in di- 
ameter. These cylinders, having been 
filled with water, were sunk and made 
fast to the submerged side of the 



“Gladiator" with steel hawsers. They 
were then emptied of water by a spe- 
cial process of air application and im- 
mediately became airtight and buoyant, 

» * * 

ESCAPE OF WATER THROUGH 
GLASS 



This glass globe, or ball, was filled 
with water in 1883 and molded up. At 
that time the 
globe was so 
full that not 
even a bubble 
remained. Now 
the water is 
nearly two- 
thirds gone, al- 
though there is 
no visible opening for its escape. 

The reason for the globe is in itself 
rather interesting. During the early 
days of the Catholic church in Cali- 
fornia two priests were overtaken by a 
mountain snowstorm while on a mis- 
sionary trip and perished. The globe 
contains a representation of this trag- 
edy. — Contributed by Chester If, Steele, 
Seattle, Wash, 





CcKirteBj Wurrfed 



The '■Glaaiatpr ' 1 Being Floated Into Port 




COMPRESSED AIR LOCOMOTIVE FOR MINES 



Eight comprosed air locomotives, of the type shown in this illustration, 
have just been completed for the 11. C. Frick Coke Uo., for use in one of the 
company mines. As it was practically impossible to design a single locomotive 
capable of meeting the required conditions, the locomotives are arranged to be 
operated tandem. They couple back to buck, one operator controlling the two 
units by a single throttle lever, reverse lever, brake valve, etc, The locomotives 
are charged simultaneously by means of a flexible connection between the air 
tanks. 

The same air pressure is maintained all the time, at 150 lb. per square inch, 
by reducing vale s. The initial pressure of the storage tank is 800 lb. per square 
inch. Each locomotive is provided with two air tanks, one of which is shorter 
than the other, in order to allow room for the operator. The combined weight 
of two locomotives is 411,400 lb. 

» i ♦ 

METHOD USED IN CLOSING THE CHARLES 

RIVER DAM 




The most interesting event in the 
construction of the Charles River dam 
at Boston and Cambridge, Mass., oc- 
curred in October, when the gates of 
the “shut-oJF* dam were dropped and 
the tidal flow of the river basin stopped. 

A large force of men were stationed 
upon a platform built near the top of 
the gate guides, and at 
a signal from the gov- 
ernor of the state the 
ropes holding the gates 
were cut. In seven sec- 
onds frfcm the time the 
signal was given the 
gates were all in place 
and the flow of water 
stopped. The illustra- 
tion shows the shut-off 
dam at the install 1 of 
cutting the ropes, some 
of the gates being si ill 
suspended, some falling 
anti some c losed. 



The capacity of the Charles River 
basin, between mean low and high water 
levels, is 333,000,000 cu. ft,, the normal 
range being about 10 ft. With this 
enormous quantity of water ebbing and 
flowing twice daily it was impossible 
to deposit the earth to form the dam 
and have it remain in place. It was 



Releasing the Gates of the Shut-Off Dam Which Stopped the 
Tidal Flow of tfie River Bostri 




therefore necessary to construct a shut- 
off dam which could Imj closed all at one 
time, A few minutes after tlm gates 
were dropped into place a number of 
dredges and rehandlers were busy heap- 
ing earth against the structure, 

*—*-*" 

BACK-ACTION STEAM SHOVELS 
FOR EXCAVATING TRENCHES 

A back-action steam shovel for trench 
excavation has been used with great 



and to a distance of i-I ft. from die 
center of the trench on either side. The 
machine is capable of digging a trench 
Ml ft. wide and 18. ft. deep. 

It is claimed that such a shovel elim- 
inates a great amount of the expense 
ordinarily required for bracing and 
sheeting, and that it works to advan- 
tage in soil altogether too soft to hold 
up an ordinary steam shovel straddling 
the trench. The sides of the trench arc 
left open and free, and, being relieved 




Machine Digs Trench 10 Ft. Wide and 18 Ft. Deep 



success in constructing n sewer at Al- 
legheny, IV. the advantage el aimed hu- 
ll being that the machine runs hack- 
ward on undisturbed ground instead of 
straddling the trench. 

The machine is simply a steam 
shovel, fitted with a special crane de- 
signed to operate a dipper of the back- 
action type. The machine works back- 
ward and digs toward itself, the do 
sired hack action being obtained by 
operating the hoisting chain over 
sheaves at the knuckle of the crane. 
The dipper, which is forced into the 
bank by a belt friction operated by the 
crane attendant, lias a capacity of 
cu. yd., dumping to a height of 10 fL 



of the weight of the machine, the dan- 
ger of side cave-ins Is greatly reduced, 

— *— *— * 

AMERICA'S FIRST GREAT 
“DREADNOUGHT” 



The huge propellers shown in this 
illustration arc expected to drive the 
United Slates steamship “North Da- 
kota' through the water at a speed of 
not less than 24 f miles an hour. The 
shape of the blades is somewhat un- 
usual, and. from a rear view, each pro- 
peller looks like a ■blealVd clover. 

The “North Dakota, 11 a drawing of 
which was published in the January 





Side and Rear Views of "* North Dakota"" 
Propeller 

issue of this magazine to illustrate the 
new American fighting-tops, is the first 
of the great American “Dreadnoughts.’’ 
Its length is 510 ft and it has an ex- 
treme breadth of 85 ft. Its trial dis- 
p la cement is 20,000 tons. When com- 
pleted she will have a main battery of 
ten 12-in. breech-loading rilles mounted 
in turrets en barbette on the center-line, 
thus permitting all of the big guns to 
be fired on either side. Two of the 
turrets are also on a higher level than 
the others, permitting these guns to he 
fired over the lower turrets. 

In addition to the main battery of 
big guns the “North Dakota” will have 



a secondary battery of smaller guns for 
repelling the attack of torpedo boats 
and destroyers, and a number of sub- 
merged torpedo tubes. 

The speed required by the govern- 
ment for this huge fighting machine 
will be 2 4 h miles an hour, but it is ex- 
pected that even this great speed will 
be exceeded, u3 she will be equipped 
with powerful turbines of the type 
which proved so remarkable on the 
United States scout cruiser " Salem,” 

* 

ENGLISH T1RE-THSTINQ DEVICE 



A device is being used bv an auto- 

•i_- sjF 

mobile manufacturing concern in Eng- 
land which absolutely tests the tires un- 
der actual driving conditions as used 
upon an ordinary hard road surface, 
and, better still, subjects them all the 
time to just the sort af stresses which 
are thrown upon a tire when turning 
corners at high speed. Turning cor- 
ners at high speed is highly destructive 
of tire material. 

The apparatus rune on a circular 
track 130 ft in diameter, thus giving 
about 13 circuits to the mile. The rails 
are laid in the center of a strip of 
macadam roadway. The testing appa- 
ratus is rather a unique car composed 
of the framework of an ordinary 40- 
hp, car, with a solid superstructure 
erected upon it, regardless of weight or 
appearance. The front axle and wheels 
are replaced by a 4-wheeled, balanced 
and pivoted truck. The engine of the 
car has been replaced by an electric mo- 
tor, which receives the current through 
a living double wire running to a cen- 
tral revolving pillar in the center of 
t lie track circle. 



Tests Tires Under Actual Driving Condlt!ons 
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The tires to be tested are fitted to the 
ordinary rear wheels of the machine, 
which are driven through the usual 
transmission gear. Two people may 
ride in the car if desired, but when 

— — ■*- 

A WOMAN MONUMENT MAKER 



running at a speed o! 30 miles an hour 
the centrifugal force is sufficient to 
make it difficult for a person to retain 
his scat. The steering is done auto- 
matically by the forward wheels. 

— — 

SHAVING WITH AN AXE 



Mn- Russell and Monument She Carved 



An Expert In the Use of tin Axe 

champion woodsman is proving to a 
startled audience the ease with which 
he can shave all who apply* 

» * - » — — 

PHOTOGRAPHS FROM CHINA 
AND JAPAN 



Views from China and Japan are al- 
ways interesting, as these two countries, 
although of the same general race, 
represent vast extremes. China was a 
world power a few thousand years ago, 
but has been sleeping for centuries, 



Letters In Seven Languages with 
Equal Facility 



The little city of Ashland, Ore., has 
the distinction of claiming the only 
woman monument worker west of the 
Mississippi river, and, as far as is 
known, in the United States. Ashland 
has also an additional cause for pride 
in the fact that this active worker is not 
only a woman, but a woman 70 years 
of ago. She is Mrs. A. H, Russell, and 
has carried on the business alone since 
the death of her husband 10 years ago. 
Mrs. Russell never served a regular ap- 
prenticeship at the trade, but just nat- 
urally picked it up while her husband 
was alive. Her principal skill is in 
monumental carving and lettering, and 
she can letter in English, Italian, Span- 
ish, Latin, Greek, French, and Hebrew, 
with equal facility. 



All London ia gasping at this new 
American " 'hair-raising' 1 act, now being 
presented in one of its theatres. As 
one of the many things that can be ac- 
complished with an axe, Jackson, a 




HO 
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Street Parade in Yokohama— An Elephant 
Tomb at Nanking— Big Gun Captured by 
the daps In War with Russia 



while Japan is the latest nation to lay 
claim, and with some reason, to being 
a modern world power* 

The first of these illustrations depicts 
a street parade in Yokohama, Japan, 
and the second — a stone elephant — one 
of the many unique tombs just outside 
the walls of Nanking, which was 11 ie 
ancient capital of China. The soldier 
on the pony h a United States marine 
out seeing the sights* The third illus- 
tration shows one of the big guns cap- 
tured by the Japanese in the late wut 
with Russia* It is mounted in one of 
the parks of Tokin, 

♦ ♦ --» 

The census of the United States for 
IE) 10 will cost the government about 
fi4 t ooiumu. 



SPHERICAL FILTER CLEANED BV 
A ROTARY MOVEMENT 



The principal difficulty experienced 
with mechanical or rapid filters has 
been the more or less imperfect methods 
of cleansing the filtering bed* Various 
washing arrangements have been de- 
viled for this purpose, such as the in- 
jection from the bottom of streams of 
cleansing water a-t high pressure, and 
revolving arms and rakes. None of 
these methods have given complete sat- 
isfaction, however, but a new turnover 
type of filter, invented and now in use 
in Scotland, is claimed to overcome all 
difficulties* 

The turnover filter is spherical in 
construction, and, as its name implies, 
Is cleansed by a rotating process, dur- 
ing which the filtering bed of fine in- 
dent ructi hie quartz is completely re- 
versed with each revolution of the filter. 
The scouring action, accompanying the 
shifting of the quartz, is claimed to he 
a d isti net n’t or it, as it c flee 1 1 ve 1 v re m o veB 




Exterior and Interior Views of Filter 
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all adhering matter from the inside of 
the tittering receptacle, at the same lime 
throwing to the surface a new portion 
of the filtering body. 

All the operating gear outside the 
filter* and is visible. The filters are 
generally constructed of cast iron in 
preference to steel plates. I t is claimed 
that large types of filters, with a ca- 
pacity up to 30,000 gal, per hour, clean 
as easily as the smaller types, 

— — 

CAMP-STOOL LIFE PRESERVER 



A camp stool which can be quickly 
converted into a life preserver should 
an accident occur lias been designed for 
excursion steamers to take the place of 
the ordinary life preservers tlml are 
invariably stored away overhead and 
under cabin seat a. 

'Hie new life preserver is in t lie form 
of an ordinary camp chair with a solid 
block of cork ingeniously placed under- 
neath the scat. All that is necessary 
when occasion demands is for the pass- 
engers to pick up the chairs on which 
they are silting* pass the straps around 
their bodies and drop into the water. 
The loss of time in the often unsuccess- 
ful attempt to Teach life preservers 
when an accident occurs is eliminated 
by the use of the camp-stool preserver. 




Life-Saving C atrip Stool 



RAISIN CROP IN CALIFORNIA 



The season’^ return on raisins in the 
Californian enmities of Fresno* Kings, 




Curing Raising in the Sun 

Tulare and Madeira is annually over 
kODU, This illustration shows 
several acres of grapes being converted 
into raisins by the heat of the sum 



INDIANS AS TRACK LABORERS 



As suction laborers, the American I n- 
dian is claimed to equal the best of 
the foreign laborers, such as the Ital- 
ians, Greeks, Austrians and Macedo- 
nians, the nationalities from which are 
drawn nearly all the track laborers used 
in l lie l Hi led State*. Not only is the 
Indian claimed to ho an equal of the 
foreign product, but superior t" nil la- 
borers as far as tractahility and will- 
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Blind Men Touring on a Multi- Cycle 



in guess are concerned. They always 
obey any reasonable command exercised 
by proper author ity, and no interpreter 
is required to make them knovy what is 
wanted, as they understand signs nearly 
as easily as a white man understands 
words. 

It has only been in recent years that 
an opportunity has been given t h if race 

of people to demonstrate its ability in 
the various fields of skilled or unskilled 
labor. For many years Indians were 
not even considered worthy, or possessed 
of the ability or intelligence to perform 
the most simple kinds of manual labor, 
♦ » + 

A MULTI-CYCLE FOR THE BLIND 



An English institution for the blind 
has acquired a number of multi-cycles 
of the type here shown for the out- 



door exercise of its inmates. Each 
machine scats 13, and with 23 feet 
working the pedals they run very easily 
and smoothly. The leader is of course 
an attendant and can see. The paira 
of wheels are mounted upon independ- 
ent axles, so that the long machine can 
be easily turned about or driven along 
winding paths, 

— * * .# — . — 

AN EXTRAORDINARY APPEAR- 
ING DIRIGIBLE AIRSHIP 



The * * Clem ent -Baya r d, ' 5 one of the 
latest of the French dirigible balloons, 
is without don I it the most curiously 
shaped of all the lighter-than-air type 
of airships* This curious air craft is 
about IDO ft. long, 35 ft. in diameter, 
and is driven by a 120-hp. motor. It 
has made a number of successful trial 
flights* 




Most Curiously Constructed of all Airships 
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German Wrecker for Raising Lost Submarines 



Every great navy in the world now has a large and more or less growing 
flotilla of submarine vessels, and as the number increases, the danger of serious 
accidents under water becomes more probable. This curious appearing ship, 
which is one of the latest additions to the German navy, was designed for no 
other purpose than to rescue submarines from the bottom of the sea, should the 
necessity arise. 

The opening in the bow of the vessel, which is shown in the illustration, runs 
clear through to the stern. The ship is run directly over the submarine and 
chains are made fast. The central mechanism raises the submarine until it rests 
above water on bars which bridge the open space. Repairs are immediately begun, 
and alter they are completed the submarine is allowed to drop into the water 
again* 

The actual construction of this wrecker suggests possibilities for larger craft 
to raise big vessels* Although many conditions might make such a method 
impracticable, it is certain that great lifting power would thus he available. 
Powerful lifting drums are located in the connecting girders. The idea here 
illustrated calls for three connecting bridges and six lifting drums, 

♦ » ♦ 

TO STOP TRAINS BY WIRELESS 



The Union Pacific Railway believes 
it has a sure preventive of collisions on 
its road in a wireless signal system in- 
vented by one of the electrical engineers 
in its Omaha shops. It is claimed that 
the invention has been so far perfected 
that it will send n wireless message ISO 
miles and register a signal in the cab 
of any specified locomotive on the line. 
The signal in the cab consists of a red 
light and a bell, if practical installa- 
tion proves as satisfactory as the ex- 
periments lead the inventor to believe, 
it will be possible for station agents to 
signal trains anywhere between stations 
and warn the engineers of danger. 




Pfan for Racing Largo Ships 
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INGENIOUS CULINARY UTENSILS 



The average housewife in America 
probably spends as much of her time 
in the kitchen and dining room oi her 




The Men Will Appreciate this Invention 

borne as in any other part of the house. 
To prepare and serve three meals a 
day, year in and year out, is not the 
easiest task in the world by any means, 
and therefore all culinary utensils that 
tend to lighten the household burdens 
are hailed with delight, if practical and 
not too expensive. 

The culinary utensils described in 
** 

tli is article are a magic cooker, a churn 
that will make sweet butter in less than 
a minute, a self-basting roaster, an 
automatic hastcr, a device for beating 
up foodstuffs, and an English meat pie 
funnel. Mention is also made of an 
English “At Home" cup and saucer, 
and asbestos mats for dining room 
tables- The saucer solves a sometimes 




Folding Asbestos Mat 



difficult problem in “At Home' 1 serving, 
us at such affairs refreshments are held 
in the lap. The saucer is twice as long 
as it is wide, thus providing a place for 
sandwiches or cakes, and a protrusion 
at one end suffices to hold it by. The 
table mat, made of asbestos and heat- 
proof felt, protects a table from hot 
dishes. It is made in two parts so as 
to avoid the creases usually caused by 
folding. 

The first three illustrations in the 
group show a fireless cooker and the 
utensils that lit inside of it. Jt is made 
of quartered white oak, ami has a 
strong, convenient steel top that seals 
the cooker airtight by a turn of the ec- 
centric knuckle. The cooking recep- 
tacle, shown in the second illustration, 
is arranged to rest on u steel rim, so 
that the can docs not come in contact 
with the jacket, thus leaving a vacuum 
chamber between the outer and inner 
walk After the article to be cooked 
is properly started over a fire, it is 
transferred to the fireless cooker and 
the top screwed down. It will then 
cook steadily lor hours, and yet cannot 
he overcooked, burned, or spoiled by 
leaving it in the cooker an indefinite 
time. Porridge placed in the cooker at 
night will he found well-cooked and hot 
at breakfast time the next morning. 

The fourth illustration in the group 
shows a churn of 1 -qt. capacity that 
will turn out sweet butter in less than 
one minute. In churning, the jar or 
tub is only half filled with cream. A 
special household si kg holding I gal. is 
also made. 

The fifth and sixth illustrations show 
a self-basting roaster, and an auto- 
matic roaster of another design. In 
the former, small indentations in the 
dome collect and condense the moisture 
from rising vapors and precipitate it 
uniformly over the entire surface of the 
roast. In the latter, a pwolator picks 
up the juices from the inclined bottom 
of the roaster. The water, or juice, in 
the roaster, boils in an aluminum plate 
which is part of the percolator, gradu- 
ally forcing the juices up the pipe, from 
which it is sprayed over the roast. 
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The seventh illustration is a device 
for whipping cream, and beating eggs, 
butter, and other foodstuffs, \Yith a 
single turn of the crank the wire beat- 
ers, of which there are eight, make sev- 
eral revolutions* 1 he standard is de- 
signed to be securely fastened to the 
kitchen table by means of a thumb 
screw. 

The last illustration in the group 
shows a funnel for use m cooking Eng- 
lish meat pies* Pie in England means 
"meat pie/' as the American pie is al- 
most unknown there. The funnel is 
designed to prevent the ingredients 
from hoi ling out of the pie and to keep 
the pastry from becoming sodden, 

-♦ 

THE WASTING OF NATURAL 
RESOURCES 



In the report of the mineral section 
of the United States Geological Survey 
before the National Conservation Com- 
mission in Washington, Dec. il, atten- 
tion was called to the fact that one- 
hali the natural gas now coining out 
of the earth in the United States* about 
1,1300,000,000 eu, ft. per day, or more 
than enough to light all the cities of the 
United States having more than 100 ? - 
000 population, is wasted by being al- 
lowed to escape? into the atmosphere. 
This immense waste, so the mineral 
section claims, can be prevented by ade- 
quate state legislation similar to that 
now enforced in Indiana and one or 
two other states. 

Attention was also called to the waste 
of material which is to a considerable 
extent preventable in the mining and 
extraction of the various metal mining 
industries, such as lead, iiuic, cop jut, 
gold, silver, and especially coal. The 
aggregate of all these products of min- 
eral waste for the year 1007 is esti- 
mated to approximate $1,000,000 per 
clay in value. 

Stress was brought to hear on the 
fact that these mineral resources have 
required untold ages for their accumu- 
lation, that no human being has con- 
tributed toward tins accumulation, and 



Latest Cooking Machines 
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A French engineer. M. Moan, is irm Ic- 
ing remarks Mr - u J .< 1 1 ■ ; !. ri 1 1 . ■ | > i-. t n n ■- at 
Havre, Frame, where the water, except 
near the surface, is wrv muddy. His 
camera is contained in a sheet -sc eel 



hence their present owners, whether 
acquiring them through purchase or 
disen very, have no right to waste or de- 
stroy that which is necessary to the wel- 
fare of the nation. Such natural re- 
sources they did not create and cannot 
replace, 

» - ♦ 

THE LAST OF GERMANY’S 

ANCIENT INDIGO MILLS 



In the middle ages indigo was 
planted extensively in many parts of 



SELF-CLEANING LOCOMOTIVE 
ASH PANS MADE COMPULSORY 



Congress has passed an act requiring 
all railway locomotives to be equipped 
with some form of self-cleaning or self- 
dumping ashpan, the idea of the act be- 
ing to protect firemen and engineers. 
The law will go into effect Jan, l, 1910, 
and it now remains for mechanical men 
to develop a type of ash pan that can be 
cheaply built and easily installed, at 
the same time being durable. This is 

;ni excellent oppnH im h i i‘-<r inventors. 

* - * * ■ — 

SUBMARINE PHOTOGRAPHY 



The Last Of an Interesting Industry 



Germany, the cities of Erfurt, Gotha, 
Lange n&alza, Tennstudt and Arnstadt 
being known as the Indigo Cities, This 
illustration shows what is claimed to lie 
the hist, of the indigo mills. It is lo- 
cated in Langensalza and is shortly to 
he torn down. The leaves from which 
the indigo is made arc placed in the 
path of the huge stone roller* 

♦ 

The French government has voted 
$30,000 with which to begin the estab- 
lishment of a system of garages for air- 
ships along the principal aerial routes 
of travel in France. 



cylinder SO in. long and 101 in. m di- 
ameter, The front is covered by plate 
glass. Into the rear of the camera runs 
a tube which extends to the surface of 
the water, and it is through this that 
the engineer changes the plates and 
focuses the lens. Illumination is fur- 
nished by flashlights contained in a 
thick glass globe which is also connect- 
ed with the surface bv a tube. The 
shutter and flash work simultaneously. 

The complete apparatus weighs about 
4 lb., but when in the water is held 
down by additional weights ranging 
from 30 to 40 lb. The apparatus is 



CAMERA SHOWS THAT THE WORLD IS ROUND 




This remarkable photograph was taken by Dr. A. HL Ruedy P of Portland* Qre. t osten- 
sibly to show that the earth is round. It ts a J 4 freak ,p photograph, of course* and a con- 
vincing evidence that the camera is not always to be relied upon as an impartial witness. 



pain tod as near the color of the water 
as possible, so as not to arouse the in- 
quisitiveness of tlio fish, 

+ 

AN ARTISTIC LIFT BRIDGE 



The counterpoise of this bascule 
bridge is the solid block of concrete 
between the two towers* As the bridge 
rises this block moves downward. The 
approaches are constructed of steel* 
covered with white concrete* This 
gives the effect of marble at a dis- 
tance* The bridge is at Camden, N. J* 



RUNNING COST OF AUTO FIRE 
APPARATUS SMALL 



The last annual report of the Spring* 
field, Mass., tire department places the 
running expense of automobile fire ap- 
paratus at a much lower amount than 
for horse -drawn apparatus. Asa means 
of getting to and from fires the report 
refers to t he work done by the automo- 
bile of Auxiliary Squad A, and the 52- 
hnrse team of Truck No, 2 . Thu auto 
apparatus did twice as much work at 
half as much expense as the team of 




Engineers Consider This a Very Handsome Bridge 





Latest Motor Plow-The Wheels Are 2H FU Wide 



horses, the farmer responding to 210 
alarms and covering 1,145 miles, the 
latter responding lo 51 alarms and trav- 
eling not more than 300 miles* The 
auto apparatus cost $103 to operate, and 
two unusual accidents necessitated re- 
pairs amounting to $112, a total of 
$275, The keep of the horses cost $408, 
exclusive of harness and repairs. 

■ + ♦ 

"BEATING” THE RUSSIAN 
RAILROADS 



It would seem that in Russia where 
every petty offense may land the cul- 
prit in Hiberia, or at least in serious 
trouble, its people would fear to fC beat v 
the railroads, but according to Russian 
newspapers the travel on counterfeit 
tickets is appalling* It is claimed that 
on manv routes scarcely one passenger 
in five has a regular ticket, but rides 
on a counterfeit ticket* or a ticket al- 
ready used, with the connivance of the 
conductors, who receive a small fee* 
» » ♦ . 

AUTO FARM TRACTOR AND 
PLOWING ATTACHMENT 



This automobile farm tractor is one 
of the latest designed in the west, and 
is being used successfully in California* 
It is simple in design, a heavy wrought 
and cast-iron frame forming a founda- 
tion which is carried on four wheels* 
The driving wheels arc 5 ft. in diameter 
and 24 ft- wide. The front wheels. 



which arc practically one wheel, made 
in two sections to facilitate turning, are 
each 3 ft. in diameter and 1 ft. wide. 
The arrangement is such as to afford 
a three-point support on the ground, 
with the further advantage that the 
front pair of wheels exactly track the 
space between the two rear, so 1 hat all 
the ground is subjected to the rolling* 
The tractor is driven by a 35-hp. gas 
engine and will drag a 10-furrow plow* 
♦ * ♦ — 

A TABLE FOR CAMPS 



The only kind of hunters or campers 
who scorn the advantages of civilized 
living arc the amateurs, and even they 
grow less disposed to living without civ- 
ilized utilities after a few days of their 
trip have elapsed, ft is almost impos- 
sible, however, to carry tables, chairs 
and other furniture along on such trips, 




Tabl# Folds Into Box 





because ol the balkiness of the objects 
ami lack of room, but this invention 
makes the table possible, at least. It is 
a collapsible table that will fold up into 
the form of a box, as shown in the illus- 
tration, and as such can be easily ear* 
ried. 

» * * 

Lb S. NAVY MAY HAVE 14-IN* GUNS 



Anticipating the possible need of a 
more powerful gun than any now in 
use, Rear-Admiral Mason, chief of the 
bureau of ordnance, favors the partial 
remodeling of the gun-shop factory at 
the Washington navy yard in order to 
construct immense 14-in. guns, designed 
to fin? 1,400-lb. projectiles. 

The biggest gun in any navy at the 
present time is the 12-in. type, and of 
tins sized gun those mounted on eight 
of the latest U. S. battleships already 
in commission are claimed by the de- 
partment to be equal, if not superior, 
to the 12-iu, guns of other navies. 

♦ * ♦ 

FALLING WATER TANK WRECKS 
TWO BUILDINGS 



A steel water tank, weighing 120 
tons, fell recently from the roof of an 
8 -story building in St. Joseph, Mo., 
cutting a clean swath through floors and 
outside walls for the entire distance, 
and wrecking the rear wall of a brick 
store building 150 ft. distant. The 
pathway cut through the eight doors of 
the building on which the tank stood 
was lb ft. square. 

The tank was of steel, 2'Z ft. in 
height, 18 ft. in diameter, with a capac- 
ity of 40,000 gal. The building tm 
which it stood had just been completed, 
and the tank was being tested. About 
30,000 gal. of water had been run into 
the tanlv when the platform, 1b ft. above 
the roof, gave way. The tank shot 
straight downward to the basement, 
carrying everything in its way, and 
struck the ground intact. The force of 
the contact with the ground burst the 
tank, and the water, as if shot from n 
cannon, leapt across a space of 150 ft. 



Fliuto (>7 Wui. Sfmw 

Showing iG^Ft. Cut Made by Tank as It 
Crashed from Roof to Basement— View of Rear 
Waif of Store 150 Ft. Distant Wrecked by 
Water* 



and tore through the wall of the store, 
il owing through to the front and out 
into the street, a distance of 75 ft. 
more. 





The recent disturbances In the Balkan 
States make this Illustration especially ap- 
ropriate. The hut, or cabin, shown in the 
ackground T is in reality a steel fortress, one 
of many along the Bosnian anct Herzegovin- 
ian frontier of Austria, The cabins are bul- 
let-proof and each of them house a garrison 

of eight or ten Austrian soldiers and Herze- 
govinian and Bosnian spies in the pay of 
Austria. It is the business of these garrisons 
to report movements of troops. Or bodies Of 
men* 



POWER-DRIVEN LAUNDRY 



The accompanying pic- 
ture shows Low to iit up 
the home laundry room 
with electrical power that 
will do the hard labor. 
This homo laundry as 
shown in the photograph 
was fitted with a : [-hp. 
electric motor which runs 
a countershaft. The 
countershaft thus in 
bearings that are fas- 
tened to the joist* From 
this countersit a ft belts 
may lx? run to a washing 
machine, w ringer or 
mangle* Such an outfit 
can be rigged up at a 
cost of about $*iCL When 
selecting a motor he sure 



to know what kind of current is to be 
used. Direct current motors will not 
run on an alternating current system, 
and vice versa. Alternating current 
motors must have the same alternations 
or cycles as the dynamo furnishing the 
current. 

— ♦ *-» — — 

LIMIT OF SAFETY JN STORED 
COAL 



The temperature of a coal pile rapid- 
ly increases after reaching 1 50 deg,, 
and there Is no doubt but that coal 
must be moved when it lias readied 
2i‘i deg., or some step he taken to cool 
it in order to prevent fire. Tempera- 
tures as high as 485 cleg* have been ob- 
served, but at tills temperature Coal will 
ignite when exposed to the air* 

l 1 he usual method of determ impg the 
temperature of a coal pile is by driving 
pipes and hanging thermometers in 
them, but this has been improved upon 
by means of a spiral coal auger with a 
small maximum thermometer inserted 
near the point. Extensions about 4 ft, 
in length, for convenience in carrying, 
mav be attached to the auger so that the 

k‘ cn 

thermometer can be driven to any depth 
in a pile* About 10 minutes is required 
for the thermometer to attain the tem- 
perature of the surrounding coal. 




Motor Driven Washing Machine 



EARLIEST METHOD OF TELLING TIME IS 

LATEST FAD 



The sun dial, which is the most an- 
cient of all devices for telling time, is 
having such a popular revival that its 
manufacture has become quite an in- 
dustry, The real cause for this revival 



tion fires a camion at noon, and an- 
other, which is a memorial sun dial in 
Washington, D. CL, has an erect cross, 
which, by the length of its shadows at 
different times of the year, indicates 




CflWrtnwj Scientific Afflcrl«n 

The Cannon In the Middle Upper picture is Fired by the Sun's Rays at Nigh Noon, by Means 

of a ''Burning Class" 



is, of course, its adaptability as an art- 
istic ornament, but it is also extremely 
useful. For people living in the court- 
try, or other places where opportuni- 
ties for obtaining standard time are in- 
frequent, the sun dial affords a means 
for setting clocks. If the dial is care- 
fully made and placed, time can be de- 
termined with a correctness which will 
not err five minutes. 

In addition to the ordinary horizon- 
tal and vertical sun dials, are a great 
many more complicated designs. One 
of the sun dials shown in Hie il lustra- 



closelv the times of the various feast or 
fast days. 

The other illustrations show a dial in 
Zoological Park, Washington, LX C, ; a 
vertical dial at Eowdoln College, Bruns- 
wick, Me., and an imposing public dial 
on the side of a monument pillar. 

■ » * * 

The improved life-saving gun, which 
has been adopted for use on the new 
United States revenue cutters, “Snoho- 
mish r ’ and "AehushneV* has thrown a 
life-line 1,650 ft, in official tests. 



122 



POPULAR MECHANICS 




THE GERMAN NAVY RESCUE 
LADDER 



The ships of the (Icnmm navy are 
now all equipped with this novel and 
highly satisfactory rescue ladder. It 
can he readily lowered over the side at 
the end of an arm and a large number 
of men can simultaneously and easily 
grasp the rungs of the rope ladders and 
clamber up* 



AN AUTOMOBILE FIRE DEPART- 
MENT 



These three up-to-date 1 ire-lighting 
machines have been installed by the lire 
department of Joplin, Mo* The gas 
engine not only drives l lie lire engine 
truck, hut furnishes the power to drive 
the pump us well. 

The gas engine with which l lie lire 
engine is equipped is of the [-cylinder 
type and can develop hp* The power 
cun he bitched from the drive wheels 
to the pump by the simple throwing of 



a lever. The fire engine truck carries 
Id KlO ft. of hose and a number of 4-gal, 
chemical tanks as well as the pump. 

The chemical automobile is equipped 
with a 2-cylinder, 25-hp. gas engine, 
and carries a liO-gal, chemical tank, a 
reel containing 200 ft* of hose, and two 
3-gal. hand chemicals. 

The combination hose and ladder 
trucks, of which the department has 
two, are driven by 4-cylinder, oO-hp. 
engines. Each carries 1,000 ft. of hose, 
two JO- ft; extension ladders, and a 
number of li-gah hand chemicals.— 
Contributed by Bris waller, Joplin, Mo. 




Joplin's Automobile Fire Engine— An Auto- 
mobile Chemical Wagon Auto Fire Engine 
and Ladder Truck in a Mile Race 



t i rain elevator* should never be 
roofed with shingles. 
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AUTOMOBILE RUINS WASHING 
MACHINE 



One of t he most serious problems of 
housekeeping at Long Beach, Cal, was 
recently solved for one woman by har- 
nesting an automobile to a washing 
machine. An automobile and a wash- 
ing machine, driven by the mistress of 
the same house, is not a frequent com- 
bination, but it is next to impossible to 
secure washerwomen in Long Beach. 
— — 

THE OLD AND NEW JN BRIDGE 
CONSTRUCTION 



These illustrations show a curious 
old bridge in Madison county, Illinois, 
and the modern concrete bridge that is 
its successor. The clear span of the 
new bridge, as was the old, is -1 2 ft.. 

and the width of the road wav 16 ft, 

► 

The two illustrations attest the suprem- 
acy of reinforced concrete over steel for 
bridge construction. 




Old and Mew Types of Bridges in Country 

Districts 



IMPROVED GEAR FOR LOCOMO- 
TIVES 



This type of gear valve is being 
placed on many of the new railroad 
locomotives. The motion of the valve 
is derived from two independent 
sources — the main crank by connection 




M^w Locomotive Goar 



to the crossilea iL and from an eccentric 
crank at tight angles to the main 
Crank* A swinging lever, or radius bar, 
is suspended from a reversing yoke, 
movable to any desired angle to impart 
the required throw and cut-off, 

♦ • ♦ 

MAKING SHAM JEWELS 



Jewelers who have been in business 

many years often find it difficult to dls 
■ 

tinguish the difference between real and 
artificial jewels at first sight, so won- 
derfully is paste being used. Imitation 
jewels are new being turned out by the 
bushel, and can be purchased wholesale 
at from 30 cents up, according to the 
kind of gem it is, size not making 
much difference in the price. 

The material used in the numufac- 
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The Woman's Navy League of Germany 
has placed these German gunboat models in 
all the schools of the Empire. They are 
receptacles for the collection of all the 
pennies the school children can spare. The 
fund thus collected is used for philanthropic 
work among the enlisted men of the navy 
and their families. 



lure of paste jewels is known as 
“stress/’ its chief ingredients being pot- 
ash, oxide of lead, borax, and silica. 
The quantities of these chemicals vary, 
according to the variety of stone which 
is to be imitated, much greater propor- 
tions of borax and potash bring re- 
quired for diamonds than for rubies, 
while for imitation emeralds these in- 
gredients are scarcely needed at all. 
The utmost care in exercised in making 
sham jewels, and the grinding, sifting, 
melting, and other operations are mat- 
ters of the highest importance. 



HUMANE SOCIETY HORSE HELPS 
OTHERS 



up tins grade. For this reason the Illi* 
nois Humane society has posted a “good 
Samaritan" horse at that point to aid 
the teams in making the pull. 

+ « + — 

SUNSHINE RECORDER BURNS 
ITS RECORD 



A sunshine recorder that burns a 
record on a card when the sun is shin- 
ing is a device recently invented in 
England, it consists of a metal bowl 
firmly fixed by 
means of a brass 
bracket in a slate 
base. In front 
of the bowl is a 
movable pedestal* 
upon the curved 
top of which rests a glass ball. The 
inside of the bowl is fitted with a series 
of grooves which hold the strips of card 
upon which the record is scored. 

The instrument faces south. When 
the sun ip si lining the focussed rays 
char one of the strips of card, and as 
it travels across the horizon the hum 
gradually moves along with it. When 
the sun is hidden the card is un- 
touched. 

Trees and other objects likely to in- 
tercept the sun’s rays must, of course, 
be avoided in placing such an instru- 
ment. 






One of the busiest trucking thorough- 
fares of Chicago makes a gradual rise 
when approaching a bridge which 
crosses the Chicago river, and many 
teams of truck horses suffer tortures 
endeavoring to draw their heavy loads 




' Good Samaritan" Horse 



U, S, “OCTOPUS'* MAKES SUB- 
MARINE RECORD 



In the recent maneuvers conducted 
in Buzzard's Bay, the United States 
submarine “Octopus/* established a 
new record for depth of operations. 
During one trial the little under-water 
fighter, with her whole crew aboard, 
maneuvered for 3m If an hour in a depth 
of water at an time less than 10? ft. 
The submarine “Lake/* with her crew 
on board, went down 135 ft. in Narra- 
gansett Bay in ISKIL but the vessel was 
not operated at that depth, thus the 
“Octopus" can claim the record* in the 
American navy at least, of operating at 
the greatest depth. 




“FIRST AID” FOR ELECTRIC BURNS 




I— Condition of Flash Burn Soon After Accident 2 — Condition of Same Burn a Few Days After 
Treatment Commenced 3 -Discharged as Cured After 21 Days' Treatment 



Electric burns, although intensely 
painful in many instances* and horrible 
in appearance, are not particularly bad, 
if properly eared for. In this connec- 
tion the first thing to remember is that 
such bums mmt he kept perfectly clear 
of infection. The terrific heat of the 
burn has, of course, sterilized the 
burned flesh as no other method possi- 
bly could, and if the burned area is in- 
fected the patient is caused greater pain 
at a later period* and in many instances 



the healing is delayed for weeks and 
sometimes months. Under no eircum-’ 
stance should the burned area be 
washed or touched with the hands, and 
unless sterilized bandages are obtaina- 
ble, it is best to send the injured person 
to the doctor without covering the bum. 
Even freshly laundered handkerchiefs 
are dangerous. It is also imperative 
that the blebs, which are blisters filled 
with a watery substance, be not touched 
or broken, as their bursting adds to the 





Showing Depth of Bad Burn on Hand 

pain when the air Limits in contact wit Ik 
the raw flesh. 

A doctor would much rather have a 
burn come to him simply bandaged 
with sterilized gauze than lie would to 
see the blebs all broken and covered 
with an application of old rancid oil 
that had lost its power to be of any use. 

The majority of electric burns are 
called flash burns, and are classified as 
wet and dry burns* These burns arc' 
far different from a steam burn nr any 
other kind, the awful heat penetrating 
so deeply and so quickly that in many 
in stances tike area affected is burned to 
a crisp. Pry burns are very distress- 
ing at a later period, but not at the 
time they are received. 

The illustrations are part of those 
used by Dr. \V. W. Sanford. >L lb, 
assistant chief surgeon of the New 
York Central railway* in a recent lec- 
ture, published in Railroad Men's 
Magazine. The first three photographs 
show the same hum, the first being 
taken soon after tike accident, the sec- 
ond a few days after the accident, and 
the third at the end of 21 days, show- 
ing a perfectly normal hand, without 
scars or contractions. The fourth illus- 



nation shows a burned hand and arm 
winch took many weeks to cure. 

♦ • ♦ 



TOP BUGGY BUILT IN LESS 
THAN THREE HOURS 



During a reception at the factory of 
an Australian buggy company. 3,000 
people were entertained by a unique 
buggy -bit i kl i ng 1 1 em on strati o n. At 

seven o'clock in the evening the men 
set to work with raw material, and for 
two hours and forty-eight minutes 
forges roared, machinery whirred and 
the entire factory hummed with activ- 
ity. At the end of that time a top- 
Iniggy was completed and a horse har- 
nessed in. 

— + — — 

CLIPPING A HUGE HEDGE 



The h urea u of 
equipment of the 
l \ S. Navy is plan- 
ning a long-distance 
w i r e less telegraph 
station in or near 
Washington. A tower, 
or mast, with an ele- 
vation of at least 400 



The wonderful beech hedge shown 
in I his illustration is famous all over 

Use world for its 
great size. It is about 
100 It. in height and 
a quarter of a mile 
long. It was planted 
in 1 7 4 5, a n d is 
p r uned or clipped, 
every seven or eight 
years, at a cost of 
$1150. The ladder 

was made es peci al ly 
for the task. The 
hedge is on Lord 
Lansdowne 7 ? estate 
in Perthshire. 



#— *■ 4 

LONG-DISTANCE 

WIRELESS 





ft. is to be erected, from which it is 
hoped tn get in touch with vessels 3,000 
miles away, 

♦ • ♦ 

STEEL RODS FOR CONCRETE 
REINFORCEMENT 

Eelnf arced concrete is rapidly taking 
the place of all wooden bridges in Cali- 
fornia, In this illustration is shown a 
carload of J-in, rods rolled in 70-ft. 
lengths. In fact, it is a 2-carload, as 
its excessive length made transportation 




steel Rods 70 Ft. LOnfj 



impossible on one car. It is to be used 
in a concrete bridge to take the place 
of the wooden one shown in the back* 
ground of the illustration. 

* * » 

The postoffices in the United States 
number G 1,158. 



Many of Hie warehouses on the docks 
of Hie Mersey at Liverpool, Eng,, have 
hydraulic or electric transporter cranes 
on their roofs. The one shown in the 
illustration isas a capacity of 3,dOQ lb. 
and is used for lifting merchandise 
from the holds of vessels. It runs upon 
two trucks, one of which runs along the 
ridge of the roof and the other along 
the eaves. It is sufficiently counter- 
balanced to carrv the load above men- 

V 

tinned, 

» m * 

SLEEPING CARS FOR COWBOYS 



An ordinary caboose is the usual ac- 
commodation furnished hy the railroads 
to carry the cowboys who accompany 
the shipments of cattle from the west 
to such packing centers as Chicago and 
Omaha, but precedent has at last been 
shattered by one of the western railroad 
systems. The result is the specially de- 
signed sleeping car shown in this il lus- 
tra t inn. 




A Cattle Train's Parlor Car 





HIGHEST VOLTAGE TRANSFORMER EVER BUILT 



Up to within a short lime ago the highest voltage transformers regularly 
built for the transmission of electric power seldom exceeded 60,000 to 70,000 
volts, with a few isolated eases of operation at 80,000 volts. Within the past 
year, however, many large, shell-type transformers, having a high tension voltage 
of 100,000 and over, have been built and placed in operation. 



Cemrtwy fleagrul fch'clnc gerliir 

Weight 60 Ton*— Transforms 100,000 Volts 

This illustration shows the largest transformer ever built. It is wound for 
100,000 volts, the highest voltage ever employed commercially. Its net weight, 

without oil, ia about 120,060 lb. The oil required is about 7,500 gal. 

» * -» — “ 

Texas property has been assessed at The railroads of the United States 
$2,200,000,000, an increase of $600,- annually consume 100,000,000 tons of 
000,000 over last year, coal. 
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COLLISION MAKES KINDLING WOOD OF CARS 




Wrecked Engines Jr Freight Train Collision— A Few of the IB Gars Demolished 



These illustrations gl ve a oomprehen- 
si vo idea of the devastation caused m 
\ u’n lines of freight cars by a bead -on 
collision lietw^on I wo freight trains on 
the Ann Arbor railroad. The wreck 
occurred near Lakewood, Mich^ killing 



one of the engineers and both firemen. 

The cats demolished numbered IK. 

* » # 

Millions nf dollars will bo spent in 
Germany on canids within the next few 
years. 
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A MODERN HOUSE FOR $5,500 



The cost of tills modern and artistically arranged house was $5,500, com- 
plete, including lighting, plumbing, heating, and a number of extras of which the 
terracing of the lot on which it stands was not a small item. It is in Oak Park, 
one of the many suburbs of Chicago, and draws considerable attention. 

From a front view the porch is the most notable feature, A deep porch is 
a great asset to any house In summer, but on many houses such a porch as this 
would darken the first-floor rooms to a disagreeable extent. A glance at t he 
ground door plan of this house, however, will show that the architects took this 
drawback of the usual deep porch into consideration ami eliminated it + There is 
only one living room, a large dining room, a hall, and a kitchen on the first floor, 
but when a room is as largo as the first no more are required. 

The living room is 33 ft, long and 15 ft. wide, and lias windows on three 
sides, thus providing sufficient light regard les^f the deep porch. Along one side 
is a lung window seat. The hallway is 8 ft, wide by 15 ft. lung, and the dining 
room is 13 ft. wide by 15 ft long. One of the illustrations gives a comprehensive 
view of the living room, looking across the hall from the entrance of the dining 
room, and another shows the dining room. The heavy oak ceiling and wall beams 
added materially to the cost of the house, also to the artistic appearance of the 
interior. 

The kitchen is only 10 by 13 ft., but it is compact and as full of surprises 
as the buffet of a railway dining car, having a place for everything, which is a 
great convenience when everything is in its place. Around the pides of the 
kitchen are three glass-doored cases for china, innumerable drawers and reeep- 




First and Second Floor Plans of House and Buffet Kitchen 






Views of the Exterior and Interior of $5,500 House 



taeles for food stuffs, and closets fox coats^ and an ice box. One of the cases 
opens into the dining room as well as the kitchen and can be used to pass things 
through. 

On the second floor are four bedrooms, one of which is 15 by 15 ft., and 
two of which arc 11 by 15 ft, A bathroom, G by 10 ft., a hall, and a balcony 
complete the second floor plan. 

♦ 



GUIDING SUBMARINES FROM 
THE SHORE 



The latest experiments carried out by 
the French naval officers in submarine 
navigation have brought to light a 
method of guiding submarines from the 
shore by H end an waves and sound 
waves. If a llendan wave and a sound 



wave leave the submerged vessel at the 
same time the Herzian wave will reach 
the shore receiver first, and then by 
watching for and noting the time of the 
arrival of the sound wave, the distance 
which intervenes between the vessel and 
the receiver can he calculated and her 
locality determined. Once deternyned, 
a quick interchange of messages between 







vessel and receiver enables an observer 
on the surface to guide the submarine 
below, 

— — *-*-♦ ■ 

DETACHED ELECTRIC PIANO* 
PLAYER 



This electrical piano-player plays the 
instrument from a distance. 'The mech- 
anism is contained in an invisible case, 
ami is the only part of the piano-player 



Operating the Piano-Player 

directly attached lo the piano. The 
transmitter or actuatin'; mechanism is 
contained in a small ease which may be 
placed on u convenient stand or table. 
The ease is connected Lo the piano by 
flexible wires. 

The person playing the instrument 
simply lakes hold of the two knobs 
shown in the illustration. The knob 
held by the loll ham! miitmls the speed 
of the music roll, and by the slightest 
turn to the left or right the time is 
altered. The knob held hy the right 
hand controls Ihc loree of the electric 
current which acts upon the piano keys* 
thus commanding every gradation of 
tone by simply turning the wrist. ■ In 
the center of this knob is a small push- 
button similar in an electric bell but- 
ton. By pressing this, electric power 
is brought to hear upon the soft pedal, 
resulting the same as the pressure of 



the pianist's foot. A push-button in the 
center of the left-hand knob exercises, 
pressure on the sustaining pedal of the 
piano. 

♦ »- ♦ 

LARGEST DIAMONDS IN EXIST- 
ENCE 



The “Culinan/' the great diamond 
presented to King Edward of England 
by the Transvaal Government* weighed 
carats in its rough stale, as com- 
pared with the 9M carats of the famous 
“Excelsior." Its length was about 4J 
in., its height 2 $ in. and its breadth 
in. 

The first task in the cutting and pol- 
ishing of the great diamond was to 
divide the stone into two. After an in- 
cision a rjuarter of an inch deep had 
been made in the surface of the stone 
to receive the knife, the blows were 
struck that split it in two. The cutting 
knife, which was a comb-slurped piece 
of steel, was struck with a heavy steel 
rod, wielded with ail the power of a 
strong man. The knife broke under 
the first blow, but the second was suc- 
cessful. 



L p iiilqb lllflflriM Niwp 

Before and After Cutting 
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The two big diamonds thus yielded 
by the Culinun, and the stone in the 
rough are shown in the illustrations* 
The finished diamonds are by far the 
largest in existence, the larger weighing 
SltiJ carats, and the smaller 309 3-16 
carats. 

— — — +- *-• 

A TREE 1,350 YEARS OLD 



A count of the annular rings in this 
tree shows that it began to grow in 550 
A* D.. 1,358 years ago* It was a gi- 
gantic redwood tree, and when recently 
felled so earth bad reached a height of 




Courtly Am. fitacbiiraith. 1 

This Tree Started to Grew S n 550 A. O. 

350 ft. and a circumference of 90 ft. 
at the base, 

* » » 

PERPETUAL MOTION OF A KIND 



This device, with its perpetual mo- 
tion principle, is simply an object of 
curiosity not possible for serious appli- 
cation, simply demonstrating certain 
physical influences* It is the inven- 
tion of a French scientist* 

The device consists of a disc of any 
material of homogeneous nature, such 
as ebonite, zinc, glass, etc,, with a hole 
of considerable size through its center 
to accommodate an axis of wood or iron, 
no part of which it touches. The disc 
is maintained in a perpendicular posi- 




A l most perpetual Motion 



tion with the axis by 13 or 15 strings 
of hemp, as shown in the illustration. 
The ends of the axis, or axle, pivot upon 
pointed spindles, thus diminishing the 
friction as much as possible* The lower 
part of the disc is submerged in a basin 
containing water, and it is the absorp- 
tion of this water by the disc that keeps 
it slowly turning indefinitely, or, at 
least, as long as there is water present* 
The disc completes a revolution once 
in every 10 or 12 minutes. 

» i i — 

HOUSE SAWED IN TWO BY RAIL- 
ROAD COMPANY 



A railroad company with lines run- 
ning through Water bury, Conn,, 

wrecked Ibis house as shown in the illus- 
tration, because the rear end of it was 
resting on ground contained in the rail- 
road right-of-way. The owner of the 




Tfie Undssira&ie House 







rU^ULAK 



house refused to move it and the rail' 
road sent a gang of men to out away 
the part infringing on its property. The 
owner and his family remained in the 
house while the operation was being 
performed, but later moved out and 
commenced suit, 

1 • ♦ ■ — 

A COLOR MEASURING INSTRU- 
MENT 



Standards of color are by no moans 
as easily established and maintained as 
are those for distance, weight, strength. 




This Machine Telia the Proportions of a Color 



etc. The latter are tangible, and, under 
similar conditions, permanent. But 
color once established by means of a 
sample is subject to change by time and 
exposure, and the mixing of certain 
proportions of specified color ingredi- 
ents does not insure absolute similarity 
of result, because of the uncontrollable 
variation in the elements which make 
up the mixture. 

An instrument that will measure col- 
or and keep records of the same so that 
it can be reproduced at any time is 
therefore of considerable value. The 
device shown in 1 lie illustration was de- 
signed for this purpose. It is a rect- 
angular box, some 18 in, long, contain- 
ing three apertures covered by primary 
color screens of red, green, and blue 
glass. Each of these apertures is pro- 
vided with an adjustable shutter, the 
size of the opening of which, and hence 



the proportion of the given color, can 
lie read upon a corresponding scale. 

At the other end of the box is an 
eye piece, in the middle a lens and u 
wedge prism, so located that the light 
from the color screens passes through 
only one-half of the lens. At this point 
is also located a mixing wheel consist* 
ing of a dozen convex prisms so ar- 
ranged around its rim that they suc- 
cessively pass through the line of vision 
as the wheel is revolved. When at rest, 
either red, green, or blue will appear 
according to the position of the lens, 
but when the wheel is revolved at the 
proper rate of speed, the independent 
colors become so perfectly mixed as to 
give a single color. The character of 
this color may be changed through all 
the hues of the rainbow by varying the 
openings of the shutters. The color 
which U to be matched can be seen 
through the other half of the tens, and 
when the colors shown in both halves 
are the same, the size of the openings 
of the three shutters show the propor- 
tions of red, green, and blue that wilt 
produce it Thus a certain shade of 
purple, for instance, will be shown ns 
lied 50, Green 5, and Blue 80, 

Records may be kept of each open- 
ing as read on the scale, and the color 
can be reproduced at any time by sim- 
ply resetting the same scale readings, 
♦ * + 

ACCIDENTAL RRH TEST OP 
CONCRETE HOUSE 

Many tiro tests of concrete construc- 
tion have been made in different parts 
of the Unilcd States, but, in all prob- 
ability, none of them were more inter- 
esting than the un premeditated fire 
tc£t of a concrete house during a recent 
fire at Winthrop Beach, a suburb of 
Boston. 

Two large hotels of frame const ruc- 
tion and seven frame house* were do- 
st roved hv the fire, the heat of which 
was so intense that nothing remained 
of the frame building* two hours after 
the fire started but smouldering ruins* 
The concrete house in question was un- 
der construct ton Immediately adjacent 
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Cburbcsy Cement .Ur, 

Taken by Light of F]re 



to one of the burned hotels, a distance 
of only SO ft intervening. The find 
photography taken an hour alter the 
fire starlet], shows the incomplete con- 
dition of the house and its appearance 
as the fire within broke through the par- 
tially completed roof. The interior 
construction was of lumber, and the 
roof was covered with 1-in. boards, upon 
which was to be constructed a light 
concrete covering, reinforced with ex- 
panded metal. Considerable lumber in 
the cellar added fuel to the flames. The 
photograph was taken by the light of 
the burning buildings. 

The second photograph shows the ap- 
pearance of the house after the fire. 
As evidence of the intensity of the heat, 
the granite curbstones on the opposite 
side of the street were so crumbled that 
they had to lie relaid, 

. An inspection of the concrete walls 



three weeks after the fire showed that 
the strength of the concrete had not 
been impaired, and that only the plas- 
tering on the side of the building imme- 
diately adjacent to tlie hotel la ad been 
injured. 

The walls were of monolithic con- 
struction, the first story being 10 in. 
thick, with an air space 3 in. wide, and 
the second story 8 in. thick, with a 2-in. 
air space. 

♦ i » 

INGENIOUS MAIL# DELIVERY 




A Suburban Postofflce 




alter their mail, the residents of Beacon 
Hill, a suburb of Seattle, Wash., have 
adopted this scheme to post and receive 
letters. Half a hundred families live 
just beyond the end of the city delivery, 
but each of them has nailed some kind 
of a mail box to the sides of this old 
tool house, and the mail man deposits 
their mail there every day. 

S' -w 

+ * » — 

■> 

An underground railway is proposed 
for Buenos Ayres which will connect 
the Western Hailway with the center of 
the city. 



Concrete House After the Fire 
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printing ant# Trimming United States Money 



WHERE MONEY IS 
QUICKLY MADE 



Money holds a great 
fascination for every- 
body* not only in spend- 
ing or saving it, but also 
hi the making of it. 
These illustrations are 
entitled “Filling Kush 
Orders for Money'* and 
depict three of the scenes 
at the l\ S. treasury 
when the demand for 
paper money is great. 
The first of the ill as- 
tral ions shows the money 
being run through the 
machine that numbers it. 
In the second the money 

w 

is being counted bv sev- 
eral expert counters in 
the Bureau of Engraving 
and Printing before be- 
ing sent to the treasury, 
where it is again counted. 
The third illustration 
shows the trimming ma- 
chine* This trims the 
margins sn accurately 
that the seal always falls 
in the same place* 

+-*- + 

ENGLAND ADVISED 
TO BUILD AIR- 
SHIPS 



England's inactivity, 
or at least its slow prog- 
ress in aerial navigation, 
has been arraigned by ftir 
H iram Maxim, the fa- 
mous inventor of imple- 
ments of war. In a 
speech before the English 
Society of Arts he says: 
“While we are doubt- 
ing, Germany, F ranee 
and the United States 
a rc be 1 i e v i n g* En gl a n d 
is far behind, and in ease 
of war with continental 
powers, flying - machines 
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Lyi-yri^Lt Uu'Ist^-lm. 4 & EudurvrraL N, Y. 

Counting and Recounting the New Money 



wilt be used to bombard English towns 
on tuaet and inland. W ithin a year's 
time l tu' art of aerial navigation wilt be 
so far advanced that London tan be 
attacked from overhead at night with- 
out our enemy needing to fear our 
boasted fleet of battleships,” 

- — ♦ *- » 

A factory in Amsterdam cuts 400*- 
000 diamonds annually. 



THE COLUMBUS, 0, t WATER 
STORAGE DAM 



Had it not been for this storage dam* 
wnich supplies the drinking water io * 
Columbus* Ohio* its residents would 
have had little or no water during the 
siege of dry weather last summer and 
fall. The length of the dam is 500 ft., 1 
the height of its crest 33 ft.* and the 




High Water Going Over Columbus Dam 



amount of water it holds in storage un- 
der average conditions is 1,600,000,000 
gallons. 

■ • • ♦ 

A NEW SANITARY DRINKING 
FOUNTAIN 

Furnishes a New Cup with Each Drink 

Health authorities throughout the 




Water Vending Machine 

country are heralding with a great deal 
of enthusiasm the advent of a new sani- 
tary drinking fountain, and are look- 
ing forward to the time when this new 
health dispensing machine will be in- 
stalled in all of our public schools, 
waiting rooms, factories, theatres, etc. 



A public spirited man in Boston has 
invented a very unique, simple, and 
practical piece of mechanism in the 
shape of a sanitary drinking fountain. 
It is the only apparatus that delivers 
water and containers from separate re- 
ceptacles by one and the same process, 
and the interest which this invention is 
arousing is helping considerably in the 
national crusade against the spread of 
contagious disease through the medium 
of the public drinking cup. 

This fountain delivers for the sum 
of one penny, a new clean paper cup 
filled with pure water. The cup is 
made of water- proofed paper or fiber, 
and can not be returned to the ma- 
chine, thus insuring to every purchaser 
an absolutely clean cup. 

The method of operating this sani- 
tary water vendor is very simple* The 
cup and water are delivered at one op- 
eration. The purchaser deposits one 
penny in the slot provided therefor, 
throws the lever to the right as far as 
it will go and continues holding it until 
the paper cup drops into view and is 
automatical lv filled with water, 

iu f WJP 

The fountain has a very neat, clean 
and sanitary appearance, being made 
for the most part of white enamel. The 
paper cups are stored upside down in 
the long nickel -plated tube just above 
the vendor, thus keeping them free 
from all dust, and therefore germless. 
The ice used in cooling the water does 
not come in contact with it at any 
time, thus preventing any chance of 
infection from such a source. 

A water vendor of this design has re- 
cently been installed in the office of the 

V 

Commissioner of Health of Mew York 
City, and the International Tubercu- 
losis Society have determined to use it 
as one of their chief weapons in their 
battle against the extermination of the 

Great White Plague. 

> - * - » 

TWO ENORMOUS LOAVES OF 
BREAD 



It has always been a habit of bakers 
as far back as the chronicles of the 
profession go, and that means bun- 
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Culldeay Ualioirt Halfitr 



Loaves Are E Ft* 6 In. Long 

dreds of years, to turn out loaves of 
bread or other productions of their skill 
in extraordinary shapes and sizes, as a 
means of drawing attention. The pub- 
lic has never grown tired of this kind 
of advertising, and it generally repays 
the baker. 

These huge loaves of bread were 
made recently by a North Dakota baker 
on the occasion of a harvest festival. 
Each loaf measured 8 ft, 6 in. in 
length, and weighed 135 and 145 lb. 
respectively* 

< * » 

MINERAL PRODUCTION AND 
AGRICULTURE 



The new volume on the mineral re- 
sources of the United States, published 
by the Geological Survey, shows a re- 
markable increase in the value of the 
mineral production of the country since 
the beginning of the new century. This* 
increase includes all the principal min- 
eral products, representing an annual 
output of more than $2,000,000,000, 
which is an advance of more than 100 
per cent in the last 10 years. 

The farm products of the country 



have increased almost as rapidly, the 
products of 1908 being estimated at 05 
per cent in advance of 1899, which, 
taking 100 as the basis for the value 
of the production in 1899, is an ad- 
vance of more than one-half. 

» * ♦ 

ELECTRIC AUTO CHARGING 
APPARATUS 



The growing upo of electric automo- 
biles has resulted in a demand for some 
means of conveniently charging the bat- 
teries in the private garages of the 
owners of the machines. The required 
current and voltage cannot usually be 
obtained from central station distribu- 
tion circuits without converting appara- 
tus, but batteries may be charged from 
an alternating current line by means of 
arc rectifiers and motor-generator sets. 
If a direct 1qw t voltage current is avail- 
able, charging may be accomplished by 
the use of a charging rheostat. 

The charging panels shown in these 
illustrations possess all the necessary 
apparatus for battery charging and are 
easily installed in private garages, as 
they need no special foundation. The 
mercury arc rectifier comprises the 
rectifying apparatus, the instruments 
for indicating the current flowing 
through the battery, a voltmeter for 
reading the voltage of the battery before 
and during charging, and current ad- 
justing devices. 




Charging Panel and Mercury Arc Rectlflerfor 
Private Garage 




Ballet Composed of Dancing Furniture 



CHAIRS THAT DANCE 



The dancing chairs shown in this? Il- 
lustration compose one of the most curi- 
ous ballets ever staged. The back kgs 
of the chairs are formed by the legs of 
the dancers, and the result is dancing 
furniture. It is part of a light opera 
recently staged in Chicago and New 
York. 

+ m + 

WHALERACKS AS WRECKING 
PONTOONS 



In the task of again raising the E. 
S, cruiser “Yankee."' the wrecking com- 
pany plans to use two whale back barges 
as pontoons. These Teasels will be an- 
chored beside the “Yankee/' one on 
either side, and water will Ih> pumped 
into them until they barely float. They 
will then be chained tn the cruiser and 
the water pumped out, 

'This plan is expected to give the 
barges a tremendous lifting power, 
sufficient at least to raise the sunken 
ship a few feet, which will he sufficient 
to allow some nf the compartments of 
the “Yankee" to be pumped out and 
the air compressors started, 

* ♦ 

It is proposed to establish a profes- 
sorship of aviation at Geettinge uni- 
versity in Berlin. 



CONCRETE TOMBSTONES 

An interesting example of ihe versa- 
tility of concrete is shown by this illus- 
tration of a concrete tombstone made 
by a l(S-y ear-old boy in Aecomac 
County, Virginia, 11 is also interest- 
ing to note that the tombstone marks 
the grave of the Hew Griffith Calla- 
han, a minister of the Methodist church 
who conducted the first meeting of that 
denomination north of l lie Ohio river. 
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Concrete Tombstone Made by IG-Year-Old Boy 




The stone is 5 It. high and stands on 
a 12-in. pedestal* Two slabs of mar- 
ble, one on die top and the other in the 
front* held in place by iron hooks and 
rods imbedded in the concrete, bear the 
inscriptions* 

♦ ♦ « 

A TURBINE HARNESSED TO 
OCEAN WAVES 



A wave motor, 1 lie revolving portion 
of which resembles a turbine in con- 
struction and effect, has been installed 
at the end of a U50-ft. pier at Atlantic 
City to generate electricity for the light 
and power used upon the pier* 

The motor is claimed to be the first 
practical commercial application of the 




Installing the Wave Motor 



Proposed 1 100- Ft. Windmill 

irregular but power I' ill j notion of the 
i ur an Idr the development of electrical 
power. The motors, ol' which there are 
I wo, rest on ei pea fhmr 12 IL under the 
water On top of the motors is an 
inter mod inle innrreto floor, weighing 
60 tons, above that a concrete door 
weighing 106 tons, mid then still an- 
other floor weighing 60 tons. The whole 
is supported on nine concrete piles* re- 
inforced with steel rails and bars. The 
piling and floors make the structure a 
rigid mass of concrete and steel, weigh- 
ing several hundred tons. 

Each motor weighs 61 tons* and they 
will furnish the economical power neces- 
sary to gene rate electricity for the light- 
ing and other utilities connected with 
the immense pier. 

The motors consist of upright, eylin- 
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drical wheels, equipped with vertical 
parallel blades revolving within a sta- 
tionary shield. The outside wheel, or 
shield , consists of a series of deflectors, 
or guide blades, set at such angles as to 
harmonize all outside conflicting forces 
of water as they are jetted into the inte- 
rior of the wheel. The inside, or re- 
volving wheel, is equipped with specially 
devised vanes. These vanes are con- 
structed of curved blades against which, 
almost midway, are set straight blades 



at right angles. Tins arrangement is 
claimed to give the motor an efficiency 
of 80 per cent of all the water passing 
through the wheel. 

The inventor of the motor claims that 
the same principle can be applied to a 
windmill. One of the illustrations, 
which is an imaginary sketch of the 
wave motor used as a windmill, gives a 
clearer idea of the device than the illus- 
tration show ing it in position at the end 
of the pier. 



— — • * » 

HOW TO MAKE A ROMAN CHAIR 



In making this roman chair, as well 
as other articles of mission furniture, 
the materials can be ordered from the 
mill with much of the hard work com- 
pleted. Order the stock to make this 
chair as follows: 

4 posts, 1 % by 1% by 30 in. 

3 top rails, by 2% by 20 In. 

2 bottom rails. % by 2*4 by 20 in. 

2 mils, % by 4 by 10 in. 
it side rails, % by 4 by 2S In, 

1 stretcher, % by 3 by 30 In. 

Have all these pieces mill planed on 
the four sides straight and square, also 
have them sandpapered on the four 
sides of each. Plain sawed white or 
red oak finishes nicely and is easily ob- 
tained. The sizes are specified exact as 
to thickness and width, but the lengths 
are longer than is needed. This is to 
allow for cutting and fitting, 

Begin by squaring one end of each 
post; measure the length 28 in, and, 
placing all of them side 
by aide, square a line 
across the four, saw, then 
plane these ends square. 

The top and bottom side 
rails are treated in a 
similar manner, their 
length being 19^ in. each. 

These pieces extend right 
through the posts project- 
ing jj in, beyond the sur- 
face, The mortises in 
the posts must be cut 
smoothly and of exact 
size. Wood pins fasten 
these rails and posts to- 




Ther Roman Chair 



gether. The other rails have tenons 
4 by -l in. shouldered on the two edges 
and one side- The mortise in the post 
is placed central. On the ends of the 
chair the shouldered side is turned in 
(see photograph), while on the front 




DetaHs of Parts of Chair 




EXPERIMENTAL CONCRETE BRIDGE BUILT BY 

CONVICTS 



What is perhaps the largest reinforced concrete bridge test at present under 
way in this country lias been made possible through the cooperation of the authori- 
ties of the Southern Illinois Penitentiary at Menard, the work being done by 
convict labor. The bridge was bnilt in the prison yard on an old quarry lloor, 
the rock being below the surface of the ground* The clear span of the bridge is 
40 ft. and the width of the roadway 18 ft. 

One of the most interesting features about the test is the fact that convicts 
have been employed to build the bridge, which is. perhaps, the first instance 
where convict labor has been used for the purpose of scientific investigation. 
Another feature is the fact that the bridge is to be tested to destruction. The 
test includes the loading of the bridge with a preliminary load equal to the full 
amount that the structure is designed to carry, allowing it to remain for a 
number of days, while the deflections in the floor and girders will he noted, and 
then the gradual addition of more weight until the bridge collapses. 

The object in making the test is to watch the behavior of the bridge under 
the applications of loads far in excess of the weight it would ordinarily have to 
uphold, and to gain a knowledge of the strength of the structure as a whole, 
which can be done in no other way than by actual test. 

♦ « ♦ — i 



and back they are turned out. Miter 
the ends of these tenons. These tenons 
are to be glued and damped — the ends 
of the chair being put together first. 
When this is dry the sides are clamped. 
The stretcher slum Id have its ends 
shouldered on the two edges so as to 
make a 2 1 -in. tenon. Allow the tenons 
to extend 14 In, beyond the cross rail 
and cut mortises in these tenons for the 
keys. 

All projecting tenons, as well as the 
tops and bottoms of the posts, should 
be chamfered about J in. For the seat, 
screw cleats to the insides of the rails 
and place a platform of thin boards so 



that Us top surface ia J In. below the 
top of the rails. 

A cushion can he made, as shown in 
the photograph, by lacing with leather 
thongs two pieces of Spanish leather 
cut to proper length and width. When 
nearly laced fill with any of the common 
upholsterer’s fillings. 

For a brown stain, dissolve by boiling 
in 4 oz, of water, extract of logwood 
the size of a walnut. Apply hot and 
repeat until the desired color is oln 
tamed. Stains can be bought ready 
prepared, however, and are quite satis- 
factory. Finish by applying several 
coats of wax. 



TI1E NEW U, S. NAVY COLLIERS 




These illustration*? show ilie V. S. 
Navy collier “Prumeiheub*" just prtsvi- 



The Launching of the U. S. ColNer “Prometheus’* 



ous to ami after its launching at 
the Mare Island Navy Yard, California, 
in December* The keel was laid in 
October, 1 DOT ^ and one of the features 
of her building lies in the fact that 
when launched she was !Hl per cent com- 
pleted The “Prometheus" is one of 
the new type of colliers, having a length 
of 450 ft, and a displacement of 12,500 
tom?. She carries a main battery of 

four 6-lb, guns, 

— - — ♦ 

ENGLISH MOTOR-ROLLER BAL- 
LASTED WITH WATER 



The accompanying illustration shows 
the construction and method of oper- 
ation of an ingenious motor-roller, bal- 
lasted with water. It is manufactured 
at Petersburg, England, and is used in 
road-making oi all kinds, and for roll- 
ing golf links and similar tasks. 

The mad tine, which weighs 6 tons 
when its ballast tank is full, is driven 
by a 14-bp., double cylinder gas engine. 
The rear roller is 44 ft. wide, 3 ft. in 
diameter, and weighs 4 tons* 

In addition to the water-ballast tank 



is a smaller tank which contains water 
for keeping the surface of the rollers 
clear when tar-macadam or asphalt is 
being rolled. Pipes run from this tank 




Machine Weighs 6 Tons 



to each of the rollers and keep them 

well sprinkled. 

— — » » ♦ - — 

The fires in the United States each 
year cost more than the maintenance of 
the German army. 

♦ » 9 

The British battleship “ Belle roph on" 
showed a speed of 25 J miles an hour in 
recent trial tests. 
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EDITORIAL 

Progress along mechanical lines is meteoric* At irregular intervals some great 
idea will flash across the sky and for a few weeks the world is surprised and astounded. 
Then its significance slowly fades away and the event gradually recedes until finally 
what was a seven-days’ wonder becomes at last so commonplace as to excite no com- 
ment As time goes on new generations are born to know the electric light, and tele- 
phone, and X-rays, wireless telegraph and wireless telephone as every-day utilities. 
They cannot understand how crowds looked almost with awe on the first arc lights, 
and traveled miles to say they had actually seen With their own eyes midnight made as 
bright as noonday and a lamp which burned without wick or oil, nor required a 
match. 

As each really great invention springs into being we flatter ourselves we live in a 
day from which one looks backward on the big things nearly all accomplished. We 
proudly stand upon the summit, with no such heights beyond. The peoples in the 
days to come surely cannot witness any such advance as we have seen and known. 
We forget our grandfathers rode in the first street cars; that our own fathers chased 
the first steam fire engine. 

Out on the farms and away back in the hills this very moment are chubby faced, 
red-haired boys who will be the Edison* of 1940* No one dreams of the things 
they are destined to do, or the unheard of spots that are to become famous as the birth- 
place of noted inventors and engineers. 

As great mysteries in mechanics are ahead as any that have yet transpired* and 
doubtless even greater, for each year adds Lo the fund of knowledge. One small shelf 
of books costing a few dollars contains results which cost several hundred years of 
experiment and research. 

With such a start what cannot our coming inventors accomplish? 

* * 

* 

The past year has not been one characterized by any great epoch-marking event 
in mechanics save one* This year man has for the first time really sailed the air with- 
out the help of a lifting gas. Whether or not the aeroplane shall prove the solution of 
aerial navigation h too early to determine. Great, very great advances, have been 
made* but we are yet upon the threshold only. The door opens. Whether it leads 
to the star chamber or only into the court yard time alone will tell. 

There has been in 1 908 much progress along many mechanical lines of far 
greater practical value than that of aviation. Things that really make for the safety and 
comfort and employment of the human race* The scope of many materials has been 
enlarged; improvements have been made in machines and processes, but in mechanics 
no historic peg^has been driven in the wall of time as would answer to hang a Davy’s 
safety lamp upon* 

* * * 

By a process of elimination the deadly art of war may finally be reduced to a 
refined and gentlemanly exchange of courtesies. As fast as inventors work out some 
unusually deadly contrivance, efforts are made to have its use stricken from the list of 



respectable fighting. This is not saying the program is not an acceptable one to the 
ordinary citizen, even though somewhat discouraging to the inventor whose ideas have 
cost many sleepless nights and much brain-fag. 

For instance, just as the aviators and aeronauts after innumerable dangers and 
not a few accidents are about ready to guarantee the delivery of explosives from 
lofty Heights, at all hours of the day or night* the Hague committee get busy with 
resolutions which are calculated to spoil the sport Imagine the satisfaction one 
of these aerial gunners would experience m relating how from a Height of 5,000 feet 
he landed a ringer in the shape of a bomb on the tip of a church spire, like a pumpkin 
on a picket fence. 

What with submarines to blow battleships up from below, and airships to send 
them to the bottom from above, it would seem as if the vein were about worked out, 
and the opportunities for invention were rapidly diminishing. 

However, we still have hope in perfecting an electric catapult which will hurl a 
bolt of 500,000 volts via wireless across a thousand miles of sea and hit the mark 
nine shots out of ten. 

After that an artificial earthquake would be useful in demolishing the fortifications 
of an enemy at long range. It might also be a good idea to work out a mechanical 
soldier in blocks of ten abreast for storming defenses, and controlled by wires or wire- 
less to fire at just the right moment when the operator from a safe distance pushed 
the button. 

Things once far less probable are now accomplished facts, Why not these ? 

# & 

- * 

"Conservation of Energy ' is a much mentioned subject these days and more 
people than do might practice it with profit. These lines are written a few days before 
Christmas and are suggested by the following: 

A friend and myself were passing a store in front of which was a small forest of 
Christmas trees, “Awful, isn't it," he remarked, "It makes me feel sad not- 
withstanding the pleasure the little folks get out of them." And then he waxed really 
eloquent in his earnest denunciation of the crime of "denuding the forests" from 
earliest days of "clearing and burning" down to the present group of stubby pines on 
a city sidewalk. 

When he had finished saving the country, I remarked: "Cheer up! All is not 

lost I, too, used to lament as you do now* but last summer when in Northern 
Michigan I was disillusioned. These promising monarchs of the forest are nothing but 
second growth 'scrubs’ which under the most favorable circumstances would never 
reach a height of more than ten or fifteen feet with a stem too small even for fence 
posts. An old lumberman drove me for several miles over land he had cut over fully 
twenty years ago now covered with thousands of these scrubs. All efforts to grow 
anything larger had utterly failed," # 

"I hope it's so," he remarked doubtingly, "anyway I feel some better." 

H, R WINDSOR, 
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SIGNAL PROTECTS AUTOS FROM 
REAR-END COLLISIONS 



The round, wheel-like device on the 
top of thi!? automobile is intended to 




New Safetv Signal 



notify vehicles that may be following 
the machine on which it is displayed 
that the chauffeur is about to make a 
turn or stop* ft was spec) ally designed 
for the auto-cabs of London, hut can be 
used on any machine that has a top* 
When not in use it shuts up like a fan. 
Around its edge is the word ^Atten- 
tion,” and it is illuminated for night 
use. 

♦ • » 

NOVEL STORE ADVERTISING 



A novel form of advertising is being 
used with good results by merchants in 
many of the larger cities* The idea is 
simple and inexpensive and can be util- 
ized in the smaller cities us well. Where 
use of the sidewalks is permitted a 
glass case about £4 in. square is placed 
in front of the store. The floor is 
raised about 18 in. from the sidewalk 
and an attractive looking young woman 
is seated in the case. 



She is supplied with one or more of 
the latest novelties or specialties of the 
store, and with each article is a set of 
plainly printed cards, each containing 
one short sentence. These she holds up 
to be read by the passing crowd, many 
of whom arc attracted to see what comes 
next. 

For instance, if it is a new store, the 
cards run something in this order: 

DO YOU WEAR SHOES? 

KAYE YOU SEEN THE VERY LATEST 
THING IN SHOES? 

NOW WATCH ! IT S COMING. 

Then, holding up the shoe in one 
hand, the cards follow after this order: 

HERE IT IS t JUST NOTICE THE — 

BEAUTIFUL QUALITY OF LEATHER. AND 

ITS ELEGANT SHAPE. DON'T YOU 
THINK— 

THIS SITiiE IS WELL WORTH $5 i ISUT — 

THE PRICE TODAY IS ONLY $3.65. 



STEl 1 INSIDE AND LOOK AT A PATH. IF 
YOU Aim NOT ['LEASED YOU WILL NOT 
BE URGED TO BUY. 




Talking with Sign Carda 



In this way quite lengthy descrip- 
tions can be made, as the novelty of an- 
ticipating what is coming next will hold 
many people out of curiosity. 



CURIOUS VEHICLE FERRY ON RIVER CLYDE 




Cpurtcay ul F&ryust'U UruCunts* IWi Ofcatfgw 

Ferry for Tide-Water River Has Elevating Load- Floor 



This fern is uni quo in its construc- 
tion as well as in ils use. It has re- 
cently been placed in coin mission on 
the liiver Hyde at FinnistGii, Scotland, 
to transport lorries and vans across the 
stream* (A Ionic is a cart or truck 
of the type used in mines and tunnels.) 

The construction of the load-floor is 
such that it can he raised or lowered so 




End View of Ferry 



that the ferry can lie used at all stages 
□!' the tide, it being so counterbalanced 
as to require but lilllr power fur tins 
operation. The approaches to the river 
are so congested that there is no mom 
to have them sloped and the ferry runs 
into small entrance hicks on both sides* 
The ferry was built at a cost of 
Dt 10, ami can cany about -b vans, 

-* 

AN AUTOMATIC COFFEE HOT 



This coffee pot, the invention of a 
Parisian, is absolutely automatic. The 
ground coffee is 
placed in l lie pot 
with the re- 
quired amount 
of water and the 
wick of the alco- 
hol 1 a m p i s 
lighted. When 
the coffee is sufli- 
eiently boiled it 
pours itself into the cups* The coffee 
is placed in a perforated box in the 
lid of the pot. A tube rims from the 
coffee liox to tile bottom of the pot ? and 
the water, on boiling, mounts this tube 






and circulates through the r-oJfoe. Tin 1 
liquid then passes into another tube 
which carries ii to the cups. The al- 
cohol lamp is automatically extin- 
guished the moment the coffee is suf- 
ficiently boiled. 

* ■ ♦ 

PLATE GLASS SWITCHBOARD 



“It is well known that concrete, when 
brought into contact with water, stead- 
ily acquires greater compactness and 
resistant power, and that having at- 
tained the maximum in these qualities, 
it retains the same indefinitely, without 
deterioration. 

"While ii has been demonstrated that 
cement possesses tile highest degree of 




Switchboard of Plate Glass to Enable Study of Construction 



A glass switchboard 
has recently been install- 
ed in the new high 
school at San -lose, Cali- 
fornia, where it is of 
great educational value 
to the students in the 
electrical course. The 
total cost of the installa- 
tion was $1,500 and it is 
claimed to be the first 
plate glass switchboard 
ever built. 

When first cast, the 
plate glass was 2 in, 
thick, but | in. was 
ground oil of each side 
in the polishing process. 

Tlie holes bored to ac- 
commodate the 4 o 
switches and two meters 
mounted upon it num- 
ber 600. The switch- 
board is inclosed in a 
cabinet, the front and 
back of which are also of plate glass. 
This gives the bus bars and wires, 
which are on the opposite side from 
the switches, the appearance of .-land- 
ing in mid air. One item of consid- 
erable expense was the polishing of the 
hundreds of copper washers used, both 
sides of which had to receive this treat- 
ment t . t 

CONSTRUCTION OF CONCRETE 
BOATS 



Italy, bo far, is the only country to 
extensively take up the construction of 
concrete boats. The methods used by 
tlie Italian engineers in concrete ship- 
building, gleaned by the United States 
consul at Koine, arc therefore of great 
interest. Tie says; 



resistant power under the strain nl 
compression, this is not the ease in an 
equal measure when tlie strain is of 
permanent tension, and in still a less 
degree us regards shock resulting from 
collision. 

“Alter long study and trials the 
problem found a complete solution in 
the use of reinforce] Lieut of uniform re- 
sistance, consisting of a .skeleton of iron 
or steel, enveloped iri shoe Lb of metallic 
network. Provision, is made with re- 
spect to the particular points upon 
which tlie greatest strain would fall re- 
sulting front contact with any solid 
body, by strengthening these points 
with additional reinforcement. 

fr Bv this method -the need of costly 

L ■ 

forms for casting is obviated, and the 
employment of minimum thickness 
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made possible. By a happy combina- 
tion the iron reinforcement is absolutely 
preserved from rust, owing to its being 
covered by a layer of cement. Both the 
iron and the cement have the same 
coefficient of expansion, properties well 
established by experiments, and there is 
no fear of the detachment of the iron 
from the cement owing to sudden 
changes of temperature/’ 

♦ ■ * 

FRENCH DEVICE AIDS IN 
SHAVING 



This small French invention is de- 
signed to quicken the process of shav- 
ing, and, ac- 
cording to one of 
the Paris scien- 
tific magazines, 
succeeds in its 
purpose. It con- 
sists of a small 
convex sur- 
face composed 

of xylonite, 
which is a solu- 
ble f e r m e n t 
much like ivory 
i n appearance. 
To this is at- 
tached a handle which makes it easy to 
hold. 

The person shaving lathers the face 
in the usual manner, but for a shorter 
period. Then the xylonite is pressed 
or gently patted against the eoap-cov- 
ered skin, compelling the soap to pene- 
trate it and soften the most unruly 
growth of beard. !t can also be used 
after the shave to soften the skin. 

» - » — — 

AUTOMOBILE FITTED WITH 
CARRIAGE SHAFTS 



A manufacturer of carriages in Ra- 
venna, Ohio, has an electric automo- 
bile which is used a great deal by his 
wife in enjoying the surrounding coun- 
try*. But on a number of her trips the 
batteries refused to hold out and it 
became necessary to lure farmers to 
haul the machine home. To make this 




task less difficult he fitted a pair of 
shafts to the machine. When not in 
use they are hung underneath the hotly 
of the car, and when the necessity 
arises they are unstrapped and fastened 
to the front of the springs. 

— t • ♦ - — — 

ARMENIAN DAIRYMAIDS 



This photograph, which was taken 
near Marsovan, Armenia, shows two of 
the dairymaids of that country making 
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Goatskin Churn 



butter in a goat-skin churn, It is dis- 
tinctly a primitive but effective method. 

They swing the churn to and fro. 

— — *■ ♦ 

Count Zeppelin’s dirigible airship has 
been officially taken over by the German 
government. 




LOS ANGELES ATTACKED FROM AIRSHIP 



Confetti Bomhs Dropped in City at Night Show How Easily Real Explosives 
Dropped from the Air Could Destroy Fortified Cities 




For 1 Hour and 30 Minnies Knabenshue Sailed Over Los Angeles at Night and Dropped 

Confetti ‘'Bombs' 1 on the Helpless Citizens 



To demonstrate how uasily n fortified 
city could be destroyed by bombs 
dropped from airships at night, Roy 
Kmbenshue sailed over Los Angeles 
on the night of December 18, and 
dropped confetti bombs onto the heads 
of the thousands of people who 
thronged the business district to try 
and sight him. The word “fortified” 
is used because, according to the Inter- 
national rules of war, accepted and en- 
forc :d. by all the powers, a city that is 



not fortified cannot be bombarded by 
a waning foe, It is also necessary to 
give a fortified city notice ^4 hours 
before bombardment commences, to al- 
low the women and children to escape* 
Only once was Knabenshtie's pres- 
ence above the city discovered, and that 
was when he turned a miniature search- 
light on the crowd of people surround- 
ing the city hall, just before dropping 
bombs among them* The airship start- 
ed on its journey about 10 o’clock, and 
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30 minutes later the first bomb was 
dropped. After “blowing up" the city 
hall and the greater part of the busi- 
ness district, .Knabcmshue made a trip 
about the residence portions of the city, 
traveling in all about 18 miles. The 
trip lasted about 1 hr, 30 min* 

The test was considered conclusive 
that a fleet of airships could easily de- 
stroy a city without danger to the 
aerial lighters themselves. Airships can, 
and will, in the next great war, play a 
great part in engagements on the bat- 
tlefield and in bombarding fortifica- 
tions, but whether they can be used 
without serious danger of being de- 
stroyed i>y the enemy they are attack- 
ing has yet to be proved* A large num- 
ber of searchlights piercing the dark- 
ness over a city or battlefield would 
make it impossible for airships to re- 
ma i n u nd 1 see v e red if sailing! o w e r th a ii 
a height of two or three miles* Even 
at such heights, however, bombs could 
be dropped with sufficient accuracy to 
accomplish incalculable damage, and 
the chances of being struck themselves 
by missiles from ihe earth would be 
gre at ly m in i mi zed . 

“I think I have demonstrated per- 
fectly how easy it would be in time of 
war to work incalculable damage to the 
enemy's country/ 1 said Kmbenshue 
after his flight “I have always main- 
tained that a fleet of airships would 
end a war as quickly as gun lire could 
start it Aerial craft must play a great 
part in any future war, and the side 
that has the largest and most efficient 
aerial equipment will win." 

The authorities nn warfare of nearly 
every great power contend that the de- 
structive power of a fleet of airships 
in future wars cannot be overestimated. 
Every country now realizes the potency 
of this new war weapon, and many of 
them arc systematically preparing to 
launch into the air a formidable fleet 
of such craft should trouble arise. 

There is much talk at the present 
time of an unavoidable war between 
England and Germany within the next 
few years, and Germany* at least, is 
consistently organizing a fleet of air- 



ships* England's seeming lack of in- 
itiative in this new means of warfare 
has been scored within the last couple 
of months by such English war experts 
as Lord ffoberts, one of the greatest of 
that country's generals, and Sir Hiram 
Maxim, the great inventor. The Ger- 
man Emperor, his army, and his peo- 
ple, have become madly enthusiastic 
over Count Zeppelin’s dirigible airship. 
The army is proceeding in a business- 
like way to perfect its present types of 
airships and to increase their number. 
The German Is a stolid race, not given 
to sudden and unwarranted enthusi- 
asms, a tact that leads more than one 
authority to assert that Germany is 
confident that aerial war machines will 
offset the great advantage England has 
always held in her immense fleets of 
warships* 

— — — *■ * + 

OLDEST IRON SHIP IN THE 
WORLD 



The United States man-of-war 
“Michigan/’ although still in service on 
the Great Lakes, is the oldest iron ship 
in the world, having been built on the 
shores of Lake Erie in 1843, almost 
69 years ago. She was a veteran when 
Ericsson’s “Monitor 1 * threw all the na- 
vies of the world into the junk pile, 
and many and many a generation of 
fighting ships have come and gone since 
then. Her iron construction was a 
novelty in naval work, but for year a 
afterwards the United States continued 
to build wooden ships for its navy, in- 
cluding the famous “Hears urge/ 5 which 
was built 30 years after. Even the 
“Constellation/* a wooden ship that 
shares the honors of the old sailing ves- 
sels of the navy with “Old Ironsides/ 1 
did not come until 1854. 

The material for the ship was 
dragged across the mountains from 
Pittsburg to Lake Erie, an infinitely 
harder task than it would be now to 
transport enough material for a navy 
of great battleships. The plates and 
angles, bars and beams, bolts and rivets, 
forgings and castings were all made at 
Pittsburg* 
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AIR-CANNON THROWS LIFE LINE 




Lijurfc ■ y Vi i hi * Wurk, Lou(t> u 



Air Cannon to Th 

An English inventor lias devised the 
air eaimori shown in this illustration as 
mi apparatus for throwing a life line 
from the shore to stranded vessels* or 
from stranded vessels to the shore. Tim 
cannon is 5 it. in length and has 
thrown the line 2,700 ft*, or a little 
over half a mile* in experimental tests. 

A crank attachment is used to com- 
press tile air in the chamber of the gun* 
When the required pressure is shown 
by the gauge the compressed air is un- 
loosed* The line is coiled in a re- 
ceptacle of the gun carriage just tinder 
the gun. 

The Li nc-tli rowing Appliances Com- 
mittee of the English Board of Trade, 
which is the body of that country hav- 
ing supervision of such matters, has 
shown great interest in the invention. 
The discharging force being compressed 
air* enables the gun to be operated in 
the closest proximity to the most com- 
bustible cargo of a vessel without fear 
of trouble. 




a Life Lire 

A SHOAL- WATER ALARM 



This device, consisting of a drag 
cable with an inclined blade at ils end, 
and a stop cable to limit the depth to 
which ii shall sink, is designed to no- 
tify the ship's officers when shoal wafer 
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is struck. An electric circuit connects 
a signal device in the wheel-house with 
the contact piece at the end of the drag 
cable. When this strikes the bottom the 
fact is recorded by the signal, 

♦ » ♦ 

CONCRETE PILING FOR RIVER 
DIKES 



Oovcrnnient Experiments Indicate Important 
Results 



An interesting experiment to deter- 
mine the value of reinforced concrete 
piling for use in protective and im- 
provement work on the interior water- 
ways is being made at Elwood, Kan.* 
opposite St, Joseph, Mo*, under the su- 
pervision of Capt. E. H. Schulz, U. S. 
A,, the government engineer, who is in 
charge of the improvement work of the 
Missouri river. In his investigations 
he found that wooden piles, heretofore 




Sinking Concrete Piles 



used exclusively in river work, not only 
are becoming more costly, but also were 
short lived. 

In exposed places, the wooden tim- 
bers rarely resisted the grinding of the 
sand and ice more than three years. In 
less exposed places, their life was ten 
years. In the vicinity of SI Joseph, 
one of the worst river stretches, dikes 
have been washed out season after sea- 
son, often with serious property loss, 
as in the case of El wood, and it became 
a problem to secure piling of sufficient 
length, weight and strength, to resist 
the force of the water. Captain Schulz 
believed concrete piling would answer 
the purpose, and at the most exposed 
portion of an 1,800-ft dike he has 
driven 250 piles, of concrete. If they 
successfully resist the ice and scour dur- 
ing the winter and the floods of the 
spring, further experiments will be 
made next autumn. If the experi- 
ments continue successfully, the con- 
crete pile will be adopted exclusively. 

The experiment is watched closely by 
officers in charge of improvement work 
ion other rivers, and no doubt- If the 
■ plan proves the value of concrete piling 
for river work, they will be adopted 
as the standard for the Mississippi and 
mher waterways. 

The piling used on the El wood work 
was manufactured of sand dug out of 
the river bars, cement and ordinary 
crushed stone, the formula being one 
part cement, three parts sand and four 
parts stone. They ranged from 4:1. to 
55 ft. in length, the smallest weighing 
(>,000 lb* They were moulded square, 
14 in. thick at the top, tapering to 8 
in. at the bottom. The reinforcement 
consisted of four £-in. steel rods, bound 
every 18 in* with j-in. rods* 

The piles were used when seven days 
old, being sunk with, a jet, instead of 
a hammer. They were sunk in a triple 
row, and bound together with wooden 
braces, sectfred to the piling with J-in, 
bolts. No outside armor is used, the 
jot method of sinking making it un- 
necessary. 

Concrete piling has been used for 
several years in harbor works on the 






CAMEL MEAT FOR SALE IN 
PARIS 



Tlie latest food delicacy In Paris, 
or at least what is claimed to be a deli- 



Cholte Cuts of Hump at ¥1,25 per Pound 

caey, i s camel meat. Eight camels, 
known to the butchers as “Meharis/' 
were recently received and a number 
of them were sold for eating. The 
prices asked for the meat ranged from 
3* r > cents a pound for inferior pieces to 
$1,25 a pound for the undercut and, 
the I lump. The meat is said to be as 
tough as gristly beef, but the Parisian 
searches for sensations in the food line 
us well as in everything else, 



JAPANESE WHEEL-MAKING 



Every country has its own way of 
doing things. Sometimes the methods 
employed to accomplish the same ob- 
ject differ greatly, and in some in- 
stances they are almost identical. This 
not only applies to the mechanical, but 
to statecraft, business, and every other 
field of endeavor, Tt is also not im- 
pertinent to remark that every coun- 
try believes Its own methods to be the 
best* 



seaeoast and Ihe lakes, but those sunk 
at El wood are believed to be the first 
ever used in river work* The general 
method heretofore followed has been 
to sink steel forms and then fill them 
with concrete, but this method is too 
expensive to be practicable in such large 
operations as river improvement work. 
It is figured that the cost of the El- 
wood piling will be one- fifth more than 
that of wooden, piles of similar size, but 
that the additional outlay will be oil- 
set by the longer period of usefulness. 
With a project contemplating the ex- 
penditure of $12,500,000 for the im- 
provement of the Missouri river be- 
tween the mouth and Sioux City, 800 
miles, the use of concrete piling will 
give a big impetus to the cement in- 
dustry in the Middle West. 

» » ♦ 



CHEAP AND PRACTICAL WATER 
TANK 



This water tank is built of common 
galvanized iron, reinforced by steel 
hoops to protect it from the danger of 
bursting. Galvanized iron is much 
cheaper than steel* and when provided 
with steel hoops is claimed to be n safe 
receptacle for water. It is located on a 
California farm. 



A Water Tank of Galvanized Iron 
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Felloe and Spoke of Japanese wheel 

The mettiod adopted by Hie Japa- 
nese in making wheels differs to some 
extent from that used in America and 
Europe. The felloe, which is a sec- 
tion of the wooden rim of a wheel, is 
sawed from a natural curved piece of 
wood, and has square holes for fitting 
the spokes. The joining of the felloes 
is accomplished with little oblong 
pieces of hard wood instead of the 
usual round pins generally used in 
this country. Near the hub the spokes 
have a peculiar shaped oblong portion 
of wood, and the axle nuts arc usually 
covered with brass caps* 

The illustrations show the felloe and 
spoke of a Japanese wheel, and a com 
pi r ted wheel. Although labor i^ cheap 
in Japan. America is shipping hall- 
hearing wheels to that country* 

» ■ * 

The clock in the tower of rojuiuhbi 
University is one of the most correct 
in the world, nnlv erring about six sec- 

M KJ 

onds a year. 

-K 



TRANSPORTATION OF U. S* 
SUBMARINES 



Many novel methods have been pro- 
posed for the over-sea transportation of 
submarines* but Hie method here de- 
scribed was actually used in the trans- 
portation of two submarines from the 
New York navy yard to a distant port 
on a collier. 

In a paper read before a meeting of 
the Society of Naval Architects and 
Marine Engineers held in New York, 
Naval Constructor W. J. Baxter, U. S* 
N„, stated that the method proved high- 
ly successful* and that it was econom- 
ical, simple and safe. The most inter- 
esting feature of the undertaking was 
the method resorted to in launching the 
little under-water fighters when their 
destination was reached. 

'The submarines transported have a 
length over all of 64 ft. 9 in., and a 
diameter of 11 ft. 10 in. The collier 
Iiks a length over all of 322 ft., an ex- 
treme breadth of 43 ft., and a depth of 
23 ft. In preparing the plans for the 
transportation a model of a submarine 
was made to a three-quarter- inch scale 
and launched from different model- 
cradles into a wooden tank. These 





Method Used to Transport Submarines 




kltnchingB were made under various 
conditions of trim (imitation of course ) 
and under various conditions of inclina- 
tion, The experiments having thor- 
oughly confirmed the calculations* work- 
ing plans were prepared with a view to 
placing the submarines on the star- 
board and port sides of the collier's 
after deck* their midship sections be- 
ing abreast the mainmast. 

The launching wavs and tripping de- 
vices were of practically the same type 
as tho^e usually used in launching side- 
ways, with the difference that four 
launching vfays and cradles were used* 
two at each end* each pair being so tied 
together that they acted as sleds. The 
entire weight of each submarine was 
carried on four heavy cradles and three 
solid chocks. These chocks, placed be- 
tween the cradles, were so arranged 
l hut, at the time of the launching, they 
could be wedged to take all the weight 
and permit the removal of the cradle 
sleds for the purpose of lubricating the 
ways. They were thus removed when 
the time came for the launching, and 
then replaced, and the chocks knocked 
flown, leaving the entire weight of the 
submarine on its two cradle sleds, ready 
to be let go by the cutting of a rope 
at the proper moment. One of the il- 
lustrations shows tiie launching of one 
of the little vessels. 

The other illustration shows, in a 
general way, the arrangement of the 
cradles and props on the deck* The 
deck beams were thoroughly supported 



A PALM-TREE HEDGE 



The palm-tree hedge shown in this 
illustration is one of the most beauti- 
ful roadway borders in California. The 
trees were set out glose together when 
email. The trunks are now over 2 ft* 
tn diameter* and have the appearance 
of a solid wall from a distance* 



The United States annually produces 
something 1 i ke S 0*0 00 a utnmohi lea, 
while France produces 40,000 and Italy 
25,000, 




Launching Submarine from deck of Collier 



to withstand the weight of the subma- 
rines. In addition to the numerous 
props, or shores, as they are called in 
the language of the sea, heavy wire- 
rope lashings were used to secure the 
submarines to the deck, and to one an- 
other, so that the roll of the collier in 
a heavy sea would not affect them. 

The submarines were prepared for 
shipment by removing all small portable 
fittings, the storage battery, and the 
rudders. The propellers were not re- 
moved, and the engines were suitably 
braced to prevent any racking* When 
the collier was ready a large floating 
derrick hoisted the submarines out of 
the water and landed them on the 
cradles. 



♦ 




A Beautiful Hedge of Palm Trees 




ANOTHER WAVE MOTOR 

Every few months some inventor ap- 
pears with a new scheme of harnessing 




Wave Motor Plant 

the waves, but after a short trial the 
motor disappears into the ocean and the 
inventor into oblivion. The solving of 
the problem, however, will undoubtedly 
come some time and on a practical 
scale. 

The latest wave motor has been 



erected along the famous Cliff Drive 
that skirts the ocean shore north of 
Santa Cruz, Cal., and it is claimed 
that it is doing good steady work. The 
plant consists of two wells, a force 
pump, counterbalance boat, derrick, 
pipe, and a large tank with a capacity 
of 5,000 gal. The wells are sunk one 
behind the other on the sheer cliff fac- 
ing the sea, and reach from 35 ft. above 
high tide to below low water mark. 
These wells open out at the bottom into 
tlie sea, having direct communication 
with the waves. In the outer well a 
counter-balanced float rises and falls be- 
tween vertical guides as the waves raise 
and lower the water level. In the sec- 
* end tank, the plunger of a common 
force pump, working in any part of a 
long pump barrel, forces salt water up 
125 ft. into the tank. During ordinary 
weather this wave motor is claimed to 
fill the tank in about an hour. As a 
usual thing the force pump works 
steadily* 

» • # 

AN AUTOMOBILE ELECTRIC 
LIGHT PLANT 



During the Vanderbilt Cup race on 
Nov. 24* 1908, it was necessary to have 
illumination and 55 electric lamps, each 
requiring MO volts and giving Iti cp. T 
were placed in service. The most im- 




An Automobile Drove the Generator 
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male sabots, with their long, sharp- 

pointed toes, are famous. They are 

studded with various designs. 

— - — 

A TALL STACK AT CLOSE 
RANGE 

The photograph of this steel smoke- 
stack was taken from a position close 



portant consideration, of course, in an 
electric-lighting system, is a plant to 
generate the electricity, but the absence 
of such a plant was soon remedied by 
utilizing an automobile to drive a small 
generator. The automobile used was a 
SO-hp. roadster. The tire was removed 
from one of the rear wheels and a belt 
was passed over the rim of the wheel 
and connected with the dynamo, as 
shown in the illustration. 

It will be seen from this article that 
an emergency electric plant can easily 
be rigged up with any automobile by 
simply jacking up the rear part of the 
ear and connecting a belt with one of 
the wheels. 





MAGNIFYING ATTACHMENT FOR 
MANY PURPOSES 



The magnifying-glass attachment 
shown in this illustration can be placed 

on pencils, pen- 
holders, medical 
instruments such 
as circular ther- 
mometers, and dissecting instruments. 
The contrivance is extremely simple, 
consisting of a common magnifying 
glass in a metal holder. The holder is 
so arranged as to be easily fitted over 
the instruments on which it is to be 
used. It is a French invention 



THE SABOTS OF FRANCE 



TIiLitti liy £. II, Jooaa 

Locking Up the $Ede of a Stack 

beside its base. It is 125 ft. in height 
and has a diameter of 52 in. The 
specks on its top are workmen. It is a 
twin stack, as the photograph shows, 
and is near Santa Cruz, Cal. 

♦ ♦ + 

The letter postage rate between the 
U. b. and Germany is now only two 
cents an ounce. 



Belhmale in France still remains 
unique because of t lie costumes of its 
inha bi tan is, especially the wooden shoes 
shown in this illustration. The Beth- 




HARNESSING ARTESIAN WELLS TO THE WHEELS OF INDUSTRY 



Georgia Has 400 Such Wells* Some of Which Furnish Power to Run Small Mills 
* — Artesian Wells Furnish Fire Pressure for Gulfport, Miss, — The 
Development of This Source of Water Supply is Growing 
Steadily in the Mississippi Valley 



By S. Miys Ball 



The majority of artesian wells are developed with the object of obtaining 
water for domestic purposes, but many wells have also been put down for such 
purposes as irrigation* heating, and power, and the number is steadily growing. 
Jn a few instances attempts have been made to utilize the pressure of artesian 
wells in the southern part of Georgia for the purpose of operating machinery, 
and, in the main, these attempts have proved successful* 

At Montezuma, Georgia, J* II. Wilson uses the water from two wells to 
furnish power for operating a cotton gin. The water wheel, with the pipes from 





Cotton Mill Operated by Power from Artesian Well-^A Great Mill Wheel Turned by Water 
from an Artesian Well— Thta Artesian Well Operates a Hydraulic Ram— Artesian Drinking 
Fountain In Georgia. 
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the well disconnected for the time beings allowing the water to run to waste, is 
shown in the first illustration. The wheel is dfi ft. in diameter* There are 15 
wells in Montezuma, and the flow' of water is abundant* Two of the wells receive 
their supply of water from the first water-bearing stratum, eleven from the third, 
and two from the fourth. These strata range in depth from 200 to TOO ft. 

A well at Oglethorpe, Macon county, hag a steady flow which furnishes 
water in ihe town square* This well is shown in the fourth illustration* 

There are 13 wells at AYadlcy, (Georgia, all flowing and furnishing about the 
same character and quantity of water. The first of these wells was put down 15 
years ago. and since then they have become so numerous that the amount of flow 
from the older wells has perceptibly decreased. An attempt was made some time 
ago to run a mill by water from two of these wells, but the experiment proved 
unsuccessful. Since then, however, the well shown in the third illustration has 
been utilized to operate a hydraulic ram which forces water into the tank-house 
of Hr 5 Central Georgia Railway, located on a high elevation several hundred yards 
distant 

At Tar boro, Georgia, the firm of X* li* Stafford lias three artesian welle, 
which are used for domestic purposes and to operate a small rice mill and a 
circular saw for cutting wood. Two of the wells are 5 in. in diameter, and the 
other is 2 in. in diameter. They perforate two water-bearing strata, one at a 
depth of Vt 3 ft* and the other at a depth of 3fi0 ft., and coat an average of $360 
each. The mill is shown in the second illustration. The wheel is about 20 ft, in 
diameter* The pi]>e from the well discharges into a lank just above the wheel. 
The artesian wells in the city of Albany, 14 in mm i her, have practically the 
same depth, and the water rises to the same height above the surface in each. 
These wells constitute the water supply of the entire city. The water is pumped 
directly from the wells to a water tower* 

At present there are within the corporate limits of Savannah no less than 50 
artesian wells, and it ia doubtful if any city in the south has a more complete 
or wholesome water supply* The water is? at present obtained from 13 wells, all 
of which are 1 2 -in* in diameter. These wells vary from -1 7 5 to 700 ft* in depth, 
and supply the city with 7,000,000 gal of pure crystal water daily* They are 
located along an irregular line about 100 yd. apart, the water flowing into a 
common aqueduct which lias a sufficient grade to carry the water with consider- 
able current to the pumping station. 

The sanitary effect of the artesian waters on the general health of the towns, 
cities, and communities where they have been used for a number of years is 
excellent, materially lessening the prevalence of chills and fevers in southern 
Georgia. The little city of Albany is a fine example. It has a population of 
about 15,000, and is situated on the banks of the Flint river, with numerous 
swamp* and low-lands near by. Before the completion of the artesian wells the 
drinking water was obtained from shallow surface wells, and the city was con- 
sidered one of the most unhealthy in Georgia. New Albany, with the sanitary 
conditions further improved by drainage* is considered almost a health resort. 
The communities nf Brunswick, Bainbridge, Leary, and Fort Gaines have 
experienced similar results* 

The artesian wells of southern Georgia are confined to that portion of the 
slate lying south of an irregular line connecting Columbus, Macon and Augusta. 
There are now nearly 400 welts in this district, which number is being increased 
annually by the completion of from 5 to 20 wells* 

The thriving city of Gulfport, Mississippi, w ith a population of about 10,000, 
is also an excellent example of the development of artesian wells in the south. 
Its water supply not only comes from artesian wells, hut the pressure is sufficient 
to drive it th rough the water mains ns well This pressure is groat enough for 
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ordinary use in lighting fires, even though the city has buildings four stories high* 
Fire engines are available, however, should their service be required, 

Artesian wells* developed for irrigation purposes, have long heeji In use. 
Many of the garden spots, or oases* in the Sahara desert are kept green by water 
from flowing wells. China, Italy'* Spain, and the western part of the United 
States, each annually employ large quantities of artesian waters for irrigation. 
The most extensive systems of such wells in the United States are in the San 
Joaquin valley, California; in the Ur eat Salt Lake desert of Utah* and in South 
Dakota. 

It is a well known fact, demonstrated by all deep wells and mines, that 
below 7 the depth reached by annual variations of temperature there is a gradual 
increase of heat* averaging about 1 deg. F. for every ‘>5 or (Hi ft. of descent* By 
such reckoning a well 2,000 ft. in depth will furnish water having a temperature 
of 80 or 85 deg. F. The amount of heat daily liberated from such wells is often 
very great, and in many instances it has been utilized* Large manufacturing 
plants in Wurtenibcrg, Germany, are warmed by this means, and a number of 
gardens in Saxony and in France are kept at uniform temperatures. 

Artesian wells are deep bores through impervious Took strata to a porous 
water-bearing rock stratum whence the water flows to the surface and is dis^ 
charged from the bore. The principal condition of an artesian well is a pervious 
stratum protected above and below by a water-tight bed. TIk-so layers come to 
the surface in some elevated region where they get their rain flow, then pitch 
downward to a considerable depth and then rise again, thus forming a great basin 
which retains the water. Lain water and surface water till the stratum to the 
brim, and if the stratum is tapped, the water will rise in the bore and flow as 
long as the supply equals the demand. The oldest artesian well in Europe was 
sunk in 1 12 (i in the French province of Artois, thus receiving the mime 
u Artesian.” 

^-+4 

SAFEGUARDING DEAF BICYCLE RIDERS 



With n view to safeguarding deaf and 
dumb members of its organization, the 
Cycle Touring Club, of England, lias 
designed the badge here shown to be 
carried at the rear of the bicycles of 



those afflicted. The drawing depicts 
the dilemma of a motorist who has run 
into u crowd of them* It is considered 
that the most hardened and blood- 
thirsty speed maniac will hesitate before 
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Deaf Mutes on a Bicycle Tour Protected by SJ^na) 
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running down a bicyclist who is display- 
ing such a sign. It is expected, also, 
that the affliction will spread rapidly 
as soon as bicycle riders realize the pro- 
tection such a badge makes possible, 

* ♦ 4 

ARRANGEMENT OF CASK FOR 
WINDOW DISPLAY 



Originality does not always mean 
Something new, but sometimes some- 
thing old in a 
new place. An 
English hard- 
ware dealer sug- 
gests that in- 
stead of placing 
locks, hinges, 
bolts, etc,, on a 
plain shelf in the 
window, it would 
be much more 
interesting to 
take an ordinary 
barrel, paint it 
red, green, nr 
blue, and fix articles for display upon 
it Such a device hung in a display 
window would draw attention, not be- 
cause it ia specially ingenious, but be- 
cause it is something new. Curiosity 
is a mighty factor anywhere, 

* * *- ♦ 

A MARVELOUS “LIVING SKULL*' 



The “living skull’' shown in this il- 
lustration is one of the most ingenious 
of the marvelous creations of Joseffy, 
probably the greatest living magician. 
There are many skull tricks but none 
so completely shrouded in mystery as 

tills. 

The skull used by Joseffy k made 
of copper, decorated or painted' in the 
most natural manner possible, Beal 
human teeth are set in the sockets of 
the jaw. Its lower jaw is articulated 
so that it can move and answer ques- 
tions by clicking its teeth. It can also 
move on its neck. When performing on 
the stage Joseffy places the skull on a 
glass plate which is held suspended by 
the cords at each corner. These cords 



are held by any members of the audi- 
ence who desire to watch the trick close- 
ly, There is absolutely no thread or 
outside connections, yet the skull car- 




Stlll Has Human Power 



ries on a most intelligent conversation 
with its master by clicking its teeth. 

The magician, “Joseffy/' is a Mr. 
Freud, an Austrian, who was born in 
Vienna. He is a man with a scientific 
trend of mind, a splendid violinist, and 
a master of six languages and five 
trades, 

Joseffy also lias a hand which lie can 
lay upon an object anywhere and it will 
answer any question he asks by rapping. 
There is no outside connection or in- 
ternal mechanism, so far as is known, 
and many have investigated. Recently, 
in Kansas City. Joseffy took the hand 

■’ r V 

to a department store, desiring to pur- 
chase some ribbon for the cuff, He 
placed it on the glass show-case and 
requested it to tell the lady by rapping 
how many yards of ribbon it wanted, 
the kind, color, etc. When it began to 
make its lifelike motions everyone in 
the store rushed to the counter. The 
manager was unable to recall the clerks 
or disperse the crowd, and finally the 
police department was called in, 

— 1 — 

Tn Belgium 70 per cent of the tele- 
grams are delivered in from 1 to 15 
minutes. 



As an idea for gift purposes, a View 
York concern is offering lead pencils 
for sale on which the recipient's name 
is stamped tn gold lettering. 
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QUICK HEATING ENGLISH 
BOILER 



The demand for water-tube boilers 
for the purpose of supplying high-pres- 
sure steam in great quantity where a 




An English Type of Water-Tube Boiler 

small weight of boiler is necessary is 
continually growing. This illustration 
show's the arrangement of coils of just 
such a boiler. It is manufactured in 
Lancaster, England. 

The boiler consists of a central drum 
pressed out of a single steel plate, and 
external coils of mild steel arranged to 
expose large surfaces to the hot gases 
and at the same time allow of cleaning. 
Each coil makes three turns, the ends 
being expanded into holes in the cen- 
tral drum, an arrangement which al- 
lows a perfectly free expansion and eon- 
traction without any possibility of leak- 
age. Any coil can be removed and re- 
placed without interfering with other 
colls. 

— ♦- • ♦ - 

RUNNING MAINTENANCE OF 
ELECTRIC LOCOMOTIVES 



The running maintenance of the 
electric locomotive is much lower than 
that of steam locomotives, owing to the 
fact that the former does not require 
the roundhouse inspection at the end 
of each day’s work. Electric locomo- 
tives are inspected on a 1 ,000-mtle 



basis, which at present means on an 
average of once in every ID days. The 
actual time required for an overhauling 
is about 3| hours. 

The largest item in the general over- 
hauling wilt in all probability be the 
turning of tires and the painting of the 
locomotives. The latter will, no doubt, 
be the factor that will limit the time 
out of shop, it being a fact that the 
tire wear on an electric locomotive is 
but 1-32 in. for 3I.MXN) miles, as com- 
pared to 8,000 or 9,000 miles on steam 
locomotives. 

— — -♦ » ♦ 

Irrigation in Mexico is being accom- 
pi i shed by the pumping system in pref- 
erence to the older method of construct- 
ing dams. 

■ » «4 

NURSES BANDAGE DUMMIES 
FOR PRACTICE 



In training nurses for the London” 
hospital the aspirants to such service 
are given a seven-weeks' course at a 
preliminary school before being ad- 
mitted to the training school in the 
hospital itself. The course of training 
includes first lessons in bandaging, in 
which dummy arms and legs receive 
as much attention as the most seri- 
ously injured human limb. 




GASES CAUSE DEATH IN MEXI- 
CAN OIL FIRE 



According to authentic press reports, 
the great oil well lire near Dos Bocas, 
Mexico, which burned two month?, do- 
st raving millions of barrels of oil, was 
responsible for several deaths and wide- 
spread consternation some weeks after 
the actual lire was extinguished. The 
cause of the trouble was the escape of 
gase? from the huge cavity left in the 
earth by the conflagration, its effect be- 
ing felt for miles around. The fumes 
were so strong that metal in Tampico, 
a city 65 miles distant, is claimed to 
have turned black; buzzards, parrots 
and other birds died in great numbers, 
and the eyesight of many people at far 
distances was affected. 

Steel ships entering the harbor at 
Tampico, according tc the United 
States consul at that port, experienced 
the same blackening of metal Two la- 
borers and ten mules exposed to a cur- 
rent of the deadly fumes at a distance 
from the well are reported to have been 
killed, and a number of other cases are 
known. Immense earthen reservoirs 
ami dykes were built to stop the spread 
of oil, but the fluid passed over the 
dykes with case and saturated the soil 

for hundreds of yards, 

+. 
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STONE PILLARS AS TELE- 
GRAPH POLES 



When the war broke out in 1880 be- 
tween Chile and Bolivia, and the need 

for a telegraph line 
between the Bolivian 
chics of La Paz and 
Oniro became urgent, 
it was found neces- 
sary to construct 
stone pillars to take 
the place of ordinary 
posts, there being no 
growing trees in that 
part of the country. 
Old bottles were used 
as insulators. 

Those pillars were substantially built 
on stone foundations, and measured 5 



ft. square at the base, with a height of 
15 ft. The length of the line was 156 
miles, and the pillars were built 350 ft. 
apart, making more than 20,000 neces- 
sary. 

The pillars have been abandoned for 
ZQ years, but are still in a remarkable 
state of preservation. 

— — + * +■ , .,. — 

AN ACROBATIC CLOCK 



Many novel clocks are being imported 
from abroad at present in an effort to 

please the popular 
fancy. The acrobat 
in this clock auto- 
matically performs a 
number of very inter- 
esting teats in the 
most natural and me- 
thodical way. Such 
a clock placed in the 
show window of a 
jeweler would draw 
considerable atten- 
tion to his wares, a 5 the passerby usu- 
ally seems fascinated by its antics. 



CATCHING FISH WITH A STEEL 
TRAP 



The jaws of this trap are set per- 
pendicularly instead of horizontally and 
will catch fish if set 
under water as easily 
as it will catch a rab- 
bit if set on land. It 
is also much easier 
tripped than the or- 
dinary trap. 

When used for 
cat cl ling fish, a hook 
suspended from the 
center is baited with cheese, meat, 
dough ha IK or worms, according to the 
taste of the catch desired. The moment 
this hook is touched the jaws close. 

— 4 # r 

The French chamber of deputies has 
passed a resolution to decorate with the 
Legion of Honor all French and for- 
eign aviators who have conducted trials 
In France. 










A HORIZONTAL IRON SMELTER 



Tile difference between this iron smel- 
ter and the usual design is that it is 
horizontal instead of perpendicular. 
The long horizontal tube shown in the 



may be confidently expected, particular- 
ly in the photographing of the sun's 
surface, as the new telescope is l lie most 
powerful in the world. 

Arrangements are also being marie 
for a wireless telegraph station on the 



Horizontal Smelter 110 Feet Long 



center of the illustration is where the 
ore is smelled. Jt is 110 ft. long and 
9 ft. in diameter. The advantage 
claimed for this type of smelter is that 
it retains nearly all the heat, while the 
upright smelter is claimed to lose about 
80 per cent of it. 

This smelter is in use at Iron Moun- 
tain, Mich, 

♦ 

SCIENTIFIC ACTIVITY ON 
MOUNT WILSON 



Dr. George E. Hale, director of the 
great Carnegie Solar observatory on 
Mount Wil son, California, has an- 
nounced that a great steel tower 150 
ft high, with a well 75 ft. deep under 
it will be constructed this coming sum- 
mer with which to u^e the spectroscope. 
A spectroscope is an instrument for 
forming and examining spectra, such 
as solar light, so as to determine, from 
the position of the spectral lines, the 
composition of the substance. 

The 5 -ft. reflecting telescope is now 
ready for use, and Dr. I Tale predicts 
that a number of important discoveries 



highest point of the mountain, and it is 

believed llmt messages can be sent from 

it to Japan, or beyond, so perfect are 

the conditions, 

- — - — 

NEW TYPES OF COAL CHUTES 



Two new types of coal chutes for 
buildings have been devised. The first 
is a chute adapted to a rectangular 
opening and is constructed of -/.H fi- 
sted plate, and h provided with angle 
irons riveted to the sides to stiffen the 
chute and to hold it firmly in position 
in the wall, ft is 1G by SI in. In size 
and is made for 8-in, walls. 



Rectangular Chute Circular Chute 

The circular chute is made of No. 1*3 
steel, and is likewise held in the wall 
by angle irons, riveted to the top and 
bottom. It is 33 in. in diameter. 
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SHOP NOTES 




A Small Power-Driven Cross- 
Cut Saw 



The smallest drag saw ever pvit in 
us*f has been fierfccted by a person in 
Washington. The saw shown in the 
sketch consists of a 21 -lip, marine type 
rd gasoline engine., with ordinary but- 




Cutting Blocks from Large Logs 



tery ignition, geared in the ratio of i 
to 10 to a bell crank arm motion and 
connected to an 8-ft, straight- tooth 
drag saw. The whole saw occupies a 
floor space of only Hi sq. ft, and stands 
about t ft. high. The sketch, which is 
made from a photograph, sisow^ a 3fj-in. 
fir log from which the saw makes a cut 
in about 10 min. The engine uses 
about 3 gal. of gasoline for each 10 lit., 
costing about 50 cents. As the saw 
weighs only 175 lb., one man can easily 
operate and move it about. 

— ~ 

Home-Made Drawer Handle 



While working around the shop dur- 
ing a rush hour a handle was broken 
from a drawer, and not having time to 



go to a hardware 
store for anoth- 
er, one w a s 
made as de- 
scri b e d and 
found to answer the purpose to perfec- 




tion. A stout piece of wire was formed 
in the shape of a handle and two staples 
were driven into the end of the drawer 
at the proper place and over each end 
of the wire handle. This made a very 
neat and strong handle at no expense, 
— Contributed by It. C. McNutt, Au- 
rora, 111. 

♦ * ♦ 

Home-Made Electric Water Heater 



This electric water heater Is made by 
wrapping a layer of asbestos around the 
water pipe, as near the faucet as pos- 
sible, making the covering about t in. 
long. Place a thin layer of plaster-of- 




paris on the asbestos and let it dry. 
When dry wind a coil of Xo. 30 iron 
wire around it, taking care that the 
wire does not touch itself at any point, 
yei winding as dose us possible. Put 
another layer of plasfer-of-paris on this 
a nr 3 allow It to dry ami again wind the 
wire around it* Continue the process 
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of alternate layers of plaster ami wire 
until over 500 ft. of wire has been used. 
Leave both ends extending for connec- 
tions. 

The connections are made in such 
manner that the current is turned on 
only when the faucet is opened. Around 
the stem of the faucet is fitted a ring of 
hard rubber or fiber insulation, over 
which is clamped a piece of brass or 
copper shaped as shown to make the 
contact when the faucet is turned. The 
contact points are fastened to another 
hard rubber or fiber insulation ring 
fastened around the top part of Ilia 
faucet under the packing nut. The 
contact points are so located that they 
cause the current to be turned on the 
heater from the time the water starts 
to run until the full opening of the 
faucet is made, when the lever is turned 
to one side. When the lever is turned 
to the other side no connection is made 
and consequently cold water will run. 
The current is taken from a 110-volt 
circuit. — Contributed by Therein P. 
Foote, Pittsfield, .Mass, 

— 4 • » — - — ■ 

How to Keep a Clothesline Drawn 
Tight 

Many wire and rope clotheslines are 
put up between posts and kept there 
permanently. In so doing with a rope 
lino the uneven conditions of t Iso 
weather will cause the line to sag. An 
eastern farmer devised an arrangement 
as shown in the accompanying sketch 
to keep the line tight at all times. In 
this instance three lines were vised and 
connected to two liars of which each 
bar was attached to the top of two posts 




and each pair of posts placed at the 
proper distance apart. At one cod the 
lines run over pulleys attached to the 
bar and the ends of the lines are 
weighted. The weights would keep the 
lines tight at all times. — Contributed 
by Arthur E. Bradley, Randolph* Mass. 
♦ » ♦ 

Lash Rope for Miner's Tools 



This rope is to he used in fastening 
tools into a mine bucket or in any place 
where tools arc hoisted or lowered as 




shown in Pig. 1. The rope is made by 
splicing a loop in one end large enough 
to go over the inside end of the bail 
of the bucket. The cut splice is made 
large enough to hold nil the tools nec- 
essary. if the bucket is 30 in. in diam- 
eter the cut splice should be 9 in. from 
the loop end and the splice 1 ft. long. 
To make the cut splice cut the rope 2 
ft. from the loop end. Take the loose 
end and splice in ft in. from the loop. 
This will bring the two ropes side lay 
side. Splice the two together again, 
leaving the apace 1 ft. long. The cut 
splice will then be 1 ft. long, as shown 
in Fig. 2. Cut the rope long enough 
to have plenty for a tic. Hook the loop 
over one ear of the bail, draw tight 
around the other and tie the end. Put 
the tools in the cut splice; the more 
tools put in the lighter (he lash will 
hold. 



Weights Attached to the Lines 





POPULAR MECHANICS 



i m 



Preventing an Oil Can Spout from 
Clogging 



How to Make a Reinforced 
Concrete Burial Vault 



Many times im ui! can spout will 
clog up with sediment in the part that 

tapers down to the 
small end and pre- 
vent the flow of oil 
when it is most 
needed* says Railway 
and Locomotive En- 
gineering, The lit- 
tle device as shown 
in the sketch consists 
of a piece of y\-im 
tubing reduced or 
made tapering to 
in, al the straight 
end and inserted in 
the spout of an ordi- 
nary oil can reaching at least 1 in. be- 
low the point of the spout, thus form- 
ing a pocket, as shown by the dotted 
lines in the sketch, that will catch all 
foreign matter that otherwise would 
plug up the taper spout. Any substance 
entering the *-in. hole will be sure to 
come out at the larger end, 

+ «. + — 

How to Make a Low Truck 



Herewith is shown a handy low 1 truck 
made from the front part of an ordi- 
nary wagon* A strong oak reach about 
} ft. long replaces the longer one, says 
Farm Journal. To the rear end of 
this is bolted an iron clevis that holds 
a crosspiece as shown. Two poles 15 
ft. long are used for the platform. 
About 2 ft, from their upper ends holes 
are bored and the poles are pinned in 
the crosspiece, the ends resting on the 
bolster about 2 in. from the standards. 
The rear wheels are 15 in, in diameter 
and turn on an iron axle. 




H'onijrnafU from article by A, A, Houghton In 
Cement lira.) 

The main advantage of concrete 
vaults is the hermetically sealed edges 
which allow r no drainage water to enter, 
and when properly waterproofed with 
any good compound, and closed, it can 
lie placed in any soil, no matter how 
clamp, with a perfect assurance that no 
dampness or water will enter the vault. 
Any one can manufacture the form? to 
make this reinforced burial vault at the 
expense of a very few dollars and slight 
labor. 

A box 28 in. high* 33 in. wide and 
7 ft. H in. long is lrnilt for the core, as 
shown inside of the machine in Fig. 3. 




This is boarded up on the sides, ends 
and boUorn with suitable lumber and 
with the corners and sides braced, so 
as to prevent any warping. The inter- 
locking edges are formed at the top 
with four 2 - by 4-in. strips 7 ft. 4 in. 
long, and two 3- by 4-in, strips 37 In, 
long; also two 3- by 4-in. strips 41 in. 
long. The 37-in. end etrip& are nailed 
to the top of the core, projecting 3 in. 
outward at each end. One of the 41-in. 
strips is nailed on top of this, with a 
3-in. projection over bottom strip at 
one side and both ends. T3ie two strips 
7 ft. 4 im long are then nailed on the 
sides of the core with edges even with 
the end strips, as shown in Fig. 2 , 
which makes a 8-in. projection around 
top of core for both these strips. 

Two strips are nailed on top of the 
core to support it when moulding the 




Attached to the Front Wheels of a Wagon 



vault. These should lie 5 ft* long and 
rest on the outside form when tamping 
in the concrete. Bore : j-hi. holes in the 
ends of the core and insert in these 
holes bolts about 21 in, long. These 
are used temporarily and arc removed 
when the vault is moulded* Two holts 
are used at each end for each reinforc- 
ing rod used. The rods are placed as 
shown in Fig, 2 , 

For the outside form of mould, build 
a box, open at the bottom, which is set 
upon a pallet to form the bottom of the 
vault. The size of this box is 2fl in, 
high, 41 in. wide and 8 ft* 6 in. long* 
This box is joined together at three 
corners with strap hinges and at the 
fourth corner with, a clasp. The two 
ends are set inside the sides so as to 



just been nailed on* The two long 7-in* 
boards are nailed upright on the sides. 
The bevel is formed by using a 3-in. 
square piece planed down one-half, 
making a straight bevel, mitered at the 
corners, and fitted into the two boards 
at the top as shown* 

The cover mould is made by forming 
a box from G-in* lumber; two boards cut 
8 ft* G in. long and two boards cut 41 
in. long. Join these together in a box 
with the sides overlapping the ends to 
form the proper dimensions for the in- 
side. Take a 2- bv 2-in* piece and cut 
four strips 3 ft* 8 in. long; also cut 
four strips from lumber 3 in. wide of 
the same length, and nail them to the 
2- by 2-in. strips, to make a projection 
of 1 in. on one side* Miter completed 




Fig £ 
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Forms for Making Concrete Burial Vaults 



make the inside measurements exactly 
41 in. wide and 8 ft. 4 in. long, when 
made of 1-in. lumber. The uprights 
on the beveled cornice are made from 
two boards 7 in, wide and $ ft* long; 
also two boards of the same width and 
41 in. long* The bottoms of the cor- 
nice are made from boards 3 in* wide* 
two S ft. 4 in, long and two If) in. long. 
Flail the 3-in* boards to the lop of the 
outside form, projecting out, placing 
the long strips on the sides and the 
short ones on the ends. Nail the two 
short 7-in, hoards upright on these end 
boards so that they are in line with the 
main part of the outside fnrm f which 
requires them to set in 3 in, on each 
end from the bottom boards winch have 



strips and nail together, two of each 
joined, to form a point at one end, and 
the other ends 41 in. apart, on the out- 
side, which will nearly form a trihe- 
dron. Nail these inside the box form, 
to mould the lid, with the 41-in. side to 
fit into each corner of same at the ends, 
placing strips 2 in. below the top, so as 
to allow the forms to be covered with 
Fin. lumber and yet leave a 1-in* space 
between the highest point and the top 
of the box. This pointed form is to 
.slant downward until the point is even 
with the bottom of the G in, (high) box 
made, which will make the skeleton 
form Tor the beveled top* Cover all 
four sides of this skeleton form with 
boards, nailing on the side boards first 
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to the strip projecting I in. from 2-in* 
strips, which thus gives a l-in ( space 
to nail the board on to the triangular 
ends. As these are nailed on the inside 
of the form it completes same, making 
a perfectly plain surface so as to mould 
the bevel top* Bore one or more holes 
in the bottom so as to hold the rod and 
ring, used to lift, the cover, as illus- 
trated* 

To form the interlocking edges on 

the cover cut for the ends two 2- by 2- 

in. strips, 41 in. long, and two 2- by 

4 -in* strips of the same length; nail 

these together with the 2- by 4-in. strips 

projecting over the others 2 in., as 

shown in Fig, 3; these two completed 

end strips are fastened to the box form 

for a lid, which hinges, as shown. For 

the side strips cut two 2- by 2-in, strips, 

8 ft. long, and two 2- by 4-In. strips, 7 

ft, 8 in* long ; join the same as the ends, 

only placing the 2- by 4-in. strips 2 in* 

in from the 2- by 4-in. straps on ends, 

a s sh o wn . r 1’ hose s ides a re h i n ged to the 

box form of lid, and they can be folded 

down when ready to remove the cover 

from the mould, 

— — 

A Surveyor^ Combined Pick and 
Hammer 

The accompanying sketch shows how 
to make a combined pick and hammer. 
The tool is made from IJ-in. stock 
drawn out in the shape of a pick on one 
end and a hammer face on the other. 
The pic k is J) in* long, and the hammer 
end is 5| in. long. The face is made 
rounding and about 2| In, in diameter. 
The tool is fitted with a regular pick 




Hammer Face on a P fete 



handle.- — Contributed by John E. Tos- 
ney, San Francisco, CaL 

Apply lime wash before painting on a 
finicky wall or greasy wood. 



Tool for Lifting Boiler Plate 



The usual method of holding boiler 
plates when lifting them with a crane 
is by means of a U damp suspended 
from the crane hook and slipped over 



Grips the Ptatft Like a Clamp 

the edge of the plate and held with a 
wedge, says the Iron Trade Be view* As 
tliis method is rather insecure, the de- 
vice as shown in the sketch was adopted 
in a boiler manufacturing plant which 
overcomes the defects of the ordinary 
clamp* This device consists of a U- 
s Imped piece of steel, at the extremities 
of which arc pivoted two levers, the 
ends of a chain sling being attached to 
the outer ends of the lovers. The inner 
ends of the levers are rounded in a semi- 
circle, but the fulcrum of each lever is 
placed eccentrically to the semicircle. 
Thus when the U-shaped piece is 
slipped over the edge of a plate, and a 
stress is brought on the chain, the levers 
act as a toggle-joint and grip the plate 
firmly between them. The plate can 
then be lifted and carried to any desired 
point by the crane* 

♦ * ♦ 

Storing Crucibles 



Crucibles should be stored in a warm, 
dry place, either back of the furnaces 
on the Hues, where the hot gases from 
fresh fires will not strike them, or on 
the top of the core oven, but do not 
put them, in the core oven where they 
come In contact with the moisture from 
the wet cores; or, if stored on top of 








the boilers, care should be taken to see 
that, all steam pipes are tight and there 
are no leaks, and that they are away 
from the whistle which allows steam to 
escape, says Graphite, it is generally 
conceded that a crucible properly stored 
in a foundry is from 10 to 20 per cent 
more efficient at the end of a year. They 

ib" m 

season and solidify, and are away from 
the injurious effects of the damp air. 
The longer they are stored in the proper 
atmosphere the better. 

♦ » » 

Preserving Gate Posts 

The remedy for a sagging gate post 
is a simple one and very inexpensive as 
well. First brace the post in such a 
way as to prevent its falling and then 
excavate around it to a depth below the 
frost line. Full the post into the proper 
position and renail the braces, as shown 
In Fig. 1. Drive stakes, and place 




Setting a Past in Concrete 



rough boards against, them, as shown in 
Fig, 2, allowing the boards to extend 
ii in. above the ground line, says Con- 
crete Be view. This makes a box or 
form around the post, as shown in the 
section. Fig, 3, into which to place the 
concrete. Nail several boards together 
to make a platform on which to mix 
the concrete. 

Place 3 eu. ft. of gritty, clean sand 
on the platform and smooth it into a 
3-in, layer. Dump a bag of cement on 
the sand and mix them thoroughly 
while dry. Smooth out this mixture 
and shovel b vu. Ft. of gravel nn top. 
The gravel should be thoroughly wet 
first. Then shovel the whole mixture 



from one pile to another, adding water 
enough to make a soft mass, turning 
over at least three times. Shovel the 
whole mixture directly inside l he box 
and tamp with a 3- by 4-in* piece of 
timber. When tilled lake a trowel and 
smooth off the top, leaving the whole 
mass slightly higher against the sides 
of the post and sloping down toward 
l he edges. After two days remove the 
braces and forms and fill with earth 
around the concrete lip to the ground 
level. Outride of the cement the male- 
rial will cost nothing, which will make 
a very cheap and lasting job, A wheel- 
barrow holds about lj to 2 cu, ft, of 
sand or gravel. 



A Curved idler for Conveyer 
Belts 



A new form of t roughing idler pul- 
ley for conveyer belts, designed to be 
used instead of the usual cast-iron pul- 
leys, is shown in the accompanying 
sketch. The device consists of a Ilex i- 
ble roller, rotatively supported in hori- 
zontally pivoted ball-bearing boxes. A 
cross section view of one of these boxes 
is shown in Fig, 1. The roller is made 
from a spiral spring which, under the 
weight of the belt and its load, stretches 
and sags to a smooth curve of approxi- 
mately circular shape and the belt 
1 lends to a troughed form in contact 
with, and supported by, the spring 
across its entire width, as shown in Fig, 
2* As the spring is of the same diam- 
eter throughout, there la a rolling con- 
tact at all points between the spring 
and the belt. The spring should have 
about two i oils per Inch of licit width. 




Curved Bert Conveyer 
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By the use of this idler the curvature 
of the belt is equally distributed across 
its entire width, and the degree of 
curvature is so small that wear from 
tli is source is practically eliminated. 



How to Make a Wheelbarrow 



The frame part of the wheelbarrow 
is constructed as shown in Fig. 1 from 
lj- by 2-in. material. The four joints 
are made with a small 
tenon and mortise. The 
front end board and 
standards that hold the 
front ends of the sides 
are made as shown in 
Fig, 2. These are placed 
on the first crosspiece 
that is 12 in, from the 
front end of the frame. 

The supporting legs are 
made as shown in Fig. 3 
and are fitted to the un- 
der side of the frame at 
the point where the sec- 
ond crosspiece is in the 
frame. A solid bottom 
is nailed on the frame between the two 
crosspieces. Two side boards are made 
as shown in Fig. 4, with a standard on 
each to fit into staples fastened to the 
sides of the frame. The center part of 
the wheel is cut from a solid board 12 
in. in diameter. This is reinforced by 
pieces cut as shown in Fig. 6. A largo 
holt run through the frame and wheel 
will make an axle.-— Contributed by W, 
II. Troxell, Camden, N. J. 

♦ » » — 

Sizing Small Stock 

A cheap and safe way of sizing small, 
short material (that which is too short 
to size on a self-feed rip-saw) was 
solved by a correspondent of the Wood- 
worker. Take a piece of hardwood, 
A, Fig. 1, 1 in, thick, 8 in. wide and 
12 in, long, and plow a groove 4 in. 
deep and 14 in, wide the full length of 
the piece. Fit a strip to this groove so 
it will slide freely and clamp the atrip 
to the saw table* as shown in Fig, 2, 



Fasten anotlicr piece, B, Fig. 1, to the 
board A with a pair of small hinges. 
Put two wood screws through the board 
B and let them stick through £ in., with 
sharp ends, so they will hold the stock 
0, A handle placed in the board B will 
make it convenient to push and pull 
the clamp back and forth, also to raise 
the top B to admit the stock. The two 
screws in the face of the board A arc 
used to change the size of the piece to 



This makes a handy* safe and rapid 
way to saw email stock, and one naan 
can saw as much or more than two* and 
with no danger of squares flying back 
over the saw. Bore a hole and drive a 
J-in. dowel in the face of the board A* 
and just behind the first adjusting 
screw; this will push the piece to be 
sawed and take the strain off from the 
screw points* The piece can lie clamped 
to the table with as much or little lead 




or clearance as necessary to make the 

* 

saw run freely. 

ar 



be sawed, also to saw tapered pieces. 




DetaHs of a Home-Made Wheelbarrow 




m 



POPULAR MECHANICS 



A Truck tor a Portable Motor 



This truck was designed to carry a 
5-hp. motor about the shop where tem- 
porary power is needed t such as a cylin- 
der boring machine, hoisting apparatus. 




Details of Portable Truck 



concrete mixer, etc. The frame and 
top arc made of oak. The front and 
rear wheels are cast iron, 1) in. in diam- 
eter, with a Sijr-m. tread and fitted loose- 
ly on the axles, which are T]-m, square 
iron, except whore the wheels turn, and 
bolted to the under side of each end of 
the truck with four Jrin. carriage bolts. 
The two center wheels are cast iron, 10 
in. in diameter, with a 2f-in, tread. 
These wheels are fitted loosely on a 

1 j-iru square iron axle with a double 
crank in the center. This axle extends 

2 in. over on one side of the frame to 
receive an iron lever. The axle is fas- 
tened to the frame with four iron boxes. 
The two brake beams are made of oak 
If in. thick, 3 in, wide and 2 ft. 3 in. 
long, shaped at each end to fit the front 
and rear wheels and covered on the ends 
with belt leather. These brake beams 
arc suspended by four §rin. round iron 
brake hangers fastened at the top by 
f-in. rods, and to each brake beam with 
| -in. eye bolts. The centers of the 
brake beams are connected to the cranks 
on the center axle with two iron brake 
rods having removable straps at one 
end and Jrin. eye bolts at the other end. 
An Iron lever is keyed to the extending 



end of the middle axle and when this 
lever is thrown forward the cranks wilt 
push the brakes under the end wheels 
far enough to raise tlie center wheels 
from the floor, making the truck stand 
rigid while the motor is running. Pull- 
ing the lever backward removes the 
brakes and lifts them from the floor 
and back from the wheels. The center 
wheels will then rest oil the floor, bear- 
ing the entire weight of the truck and 
motor. This truck can he turned in 
a small space, as the weight rests on 
the center wheels only when the brakes 
are removed by the lever, — Contributed 
by D. H. Utter, Savre, Pa. 

» m - 4 

How to Make a Post Driver 



A small post driver built on the plan 
of a common pile driver is a handy de- 
vice for the farm, says Missouri Valley 
Farmer, The accompanying sketch 
shows the construction of such a post- 
driver, which is built on two runners 
of 2- by Grin, material 8 ft. long. The 
upright pieces arc 2 - by 1-in. pine 12 
ft. long. These pieces should be well 
braced to the runners. The windlass 
is G in. in diameter, and is supported to 
the uprights and runners with 2- by 





Driving Fcnte Posts 




4-in pine, A 1-in, rope runs over the 
windrows end over a 12 -in. pulley that 
is attached to the top crosspiece. The 
weight is 16 in. in diameter and 2 ft. 
long, with a 4-in. groove, 2 in. deep, 
cut in each side, into which the up- 
rights fit loosely, 

+— *— ♦ 

Home-Made Oil Can 



This can, as illustrated, was designed 
for use in tilling sight-feed oil tups, 
The body and 
neck of the can 
arc made of 
sheet copper 3J 
in. in diameter 
and 5 in. deep. 

A scat for the 
valve can be 
made from a 
piece o f brass 
pipe and sold- 
ered to the bot- 
tom of the can, says Practical Engi- 
neer. The valve is made from a brass 
hinge with a leather disk attached to 
one side to fit the valve scat and the 
other side attached to the can. The 
latch, which runs tip to the top of the 
can, is made of wire. When this can 
is once used the engineer will not go 
hack to the ordinary kind. 

— - ♦ » + 

Truing Up a Grindstone 



Kail a soft piece of wood across the 
frame and close to the stone, leaving 
just room enough to allow the face of 
the stone to pass. The truing tool is 
made from an old mower section cut 
rounding and about as large as a silver 
half-dollar, says Blacksmith and Wheel- 
wright, A 5-in, square hole is punched 
in [he middle of this cutter. All the 
work of forming and punching the 
hole must be done cold so as to leave 
all the temper in the tool. Two wooden 
blocks are placed on a 3-ft. length of 
■J-in. gasps pe for holders, placing them 
about IS in, apart. Put a rod through 
the g a -pipe and square the end to pass 




Making a Grindstone Round 



through the cutter. This end may be 
riveted or a thread made and a nut sup- 
plied to hold the cutter in place. A 
nut and washer placed at the other end 
will complete the truing tool. Turn 
the stone toward the cutting tool with 
plenty of power and hold the tool at 
right angles. A stone can be trued in 
short order by this method. 



How to Make a Double Bolt 
for a Door 



The back doors of stores and those 
of warehouses are usually bolted with a 
bar or double bolts. A strong and dur- 
able double bolt for fastening such a 
door at the top and bottom can be made 
ns shown in the sketch. Drill three 
holes In one end of a piece of flat iron 
about 3 in, apart and make a handle 
on the other end. Cut two iron rods 
so that their combined length will be 
about 4 or 5 in, over the length of the 





The Double Botts on 3 Door 





door. Make an eve on one end of each 
rod as shown In Fig, 1. Bolt these two 
rods to the fiat iron, using the two out- 
side holes that were drilled. Fasten 
the assembled pieces to the door with 
a lag screw put through the middle or 
remaining hole in the flat iron. A 
spring is attached to the fiat iron or 
handle to hold the bolts in the recesses. 
Each rod ie supported near the edge of 
the door with a guide made from sheet 
metal. The guides are formed to fit 
the rods and are fastened to the door 
with screws. Fig. 2 shows the bolt as 
it is fitted to the door. — Contributed 
by Waldo L, Whitmarsh, Phcenix, R I. 

» ♦ + 

Convenient Rack for Displaying 
Hand Sleds 



A home-made rack that will display 
hand sleds in an attractive manner and 
takes up little room is now used by sev- 
eral sporting goods stores, says the 
Sporting Goods Dealer. This rack per- 
mits the sleds to be placed upon it so 
that they will take up but little space, 
and at the same time are shown to the 
very best advantage. When sleds are 
exhibited by means of this rack the rear 
ends of the runners go under the lower 
bar of the rack, while the runners far- 
ther front rest on the middle and high- 
er bar of the rack. This device can be 
made in any length and size to fit the 
space provided for the display. The 
legs can be of any length, but are usu- 




ally made from 4 to G in* in length* 
The advantage of this sled rack is con- 
siderable when a large stock oi sleds 
is carried, and by its use some sleds may 
be stood on the floor while the front 
portion of the runners rest on the lower 
bar. 

— -■» . « ... » — — 

How to Sterilise the Soil 



The ravages of the nematode is con- 
fined to the root system of plants and 
the most serious injury comes, not in 
a direct way, but through its inter- 
ference with the 
absorptive func- 
tion of the 
roots; hence the 
wilting of the 
leaves. As a re- 
sult of their 
presence, the 
plant becomes 
weakened and 
enfeebled and is therefore liable to be- 
come affected with other diseases. The 
range of plants affected by the nema- 
tode is quite large, and in our own ex- 
perience the cucumbers seemed to be 
affected worst and the tomato next, 
Gays a correspondent of Florists* lie- 
view. Lettuce was not troubled. A 
number of the flowering plants, such 
as roses and carnations, are also in- 
habited by It 

As to methods of treatment, which 
is perhaps the point of special interest, 
we first tried impregnating the soil 
with certain chemicals, such as nitrate 
of soda, lime, etc. These had but utile 
effect and were not to be relied upon. 
We then fried a method of steaming 
the soil. The term “sterilization/* 
which has been used to designate this 
process, is really a wrong name. The 
term “steaming the soil” would really 
be more appropriate. In applying the 
treatment, the soil is placed in a tank, 
through which a number of steam 
pipes are run. These pipes are per- 
forated every foot or less. After the 
tank is filled with soil and covered, a 
pressure of about 50 lb, of steam is 
turned into it for a period of aVmt 2 
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Steam Pipes in the Tank 



hours* Through the accumulation of 
heat, a temperature oi' from 180 to 20G 
deg. is secured. This excessive heat de- 
stroys the eggs and live nematodes. 

There are also certain other benefits 
accruing from this treatment. Eggs 
of plant lice and other insects are de- 
stroyed, as are also weed seeds* Cer- 
tain spores of fungous diseases, such as 
mildew, are also killed. The treatment 
also has a good influence in rendering 
more available the plant food of the 
Boil. Heat accelerates chemical action, 
and it has been noticed that when soil 
has been treated the growth is more 
vigorous, due to the fact that the or- 
ganic matter in the poj 1 is more rapidly 
broken down. 

The cost of making such a tank, 3 
ft. 3 in. wide, -I ft, high and 12 ft, 
4 in. long, for steaming the soil is as 
follows : 

2 % bill. crm.'Ut ............... .Jf 4.nr» 

2 Vi yd. jo » vi'l .fin 

i 10-tL plunks, ;{.sr» 

2+i ft. 4(j-in. syovon wire ...... ,015 

1 : p T. ft. 1^-in. waxiuffbt irou pipy..... , , H.JS'p 

3 ft, 2 -in. wrought iron pipe- , 0 a 

0 T I 4 -In t cuuucct iDCirt, .(JO 

2 lU-ln. tee ron m et Ions, ,22 

1 1 Yi-in. tee con nrrt jon . . . . * .22 

17 1 14’ln. plugu. ,&B 

O 24u. rapa.. tll .BO 

£28.30 

The top may he covered with hotbed 
sashes, as the work is done during the 
summer, when these arc idle. It will 
be noticed that on one side boards are 
used. This is quite a convenience, as 
they may be lifted and the soil shoveled 
out from below, A concrete tank of 
th is kind may be readily constructed 
by anyone. Ordinary woven wire fenc- 



ing is used for reinforcing the walls 
and r j-in. piping at the corners for re- 
inforcement. The J-in, holes drilled 
in the pipe are about G in, apart and 
the iron sleeve set in the cement with 
an outside cap covering, 

» * ♦ 

How to Anchor Submerged Pipe 



In anchoring a submerged pipe in 
the stone bottom of a river, it was quite 
a problem to figure out some means to 
attach the holding chains to the stone. 
The accompanying sketch shows how 
a device was constructed for tins pur- 
pose, In Fig. 1 is shown a single forg- 
ing made with an eye in one end and 
a wedge-shaped foot on the other* A 
hole was nil in the stone of the river 
bed, deep and wide enough for the foot 





Home-Made Drop Light Adjuster 



of the forging to fit in, and a block of 
iron large enough to fill the remaining 
apace was driven in as a wedge. The 
length of the opening in the stone was 
cut a little longer than the dimension 
marked A, the width being the same 
as the forging. In Fig. 2 is shown a 
similar device with two forgings in- 
stead of one. In this case the opening 
in the stone was cut the same as with 
one forging plus the width of 1 the forg- 
ing at the point marked E. The wedge 
was driven in between the two forgings. 
Chains were wrapped around the pipe 
and anchored down to these forgings 
as shown in Fig. 3. — Contributed by 
L C. Bailey, Cape May Point, X. J. 

— - . ♦ 

Novel Way of Putting in a Well 
Casing 

A well casing about 8 in. in diameter 
was sunk to the depth of 400 ft. by a 
method of pushing the casing into the 
earth with the use of a heavy weight 
and levers. The long levers are 6 by 
14 in. and £4 ft. long. The farther 
ends of them, as shown in Fig. 1, arc 
loaded with afiput £,000 lb. of sand in 
sacks and boxes. This weight is raised 
by horse power, using a block and tackle 
over a derrick* about 12 ft. The chains 
are then tightened or a new grip taken 
and the weighted end tripped, allowing 
the leverage from the heavy weight to 
push the casing into the earth. The 
ends of tho heavy beams near the easing 
are anchored by a railroad rail and 
heavy chains to a large piece of timber 
buried about 7 ft. under the ground, as 
shown in Fig. 2 . The great pressure 
drives the riveted pipe without injury. 




Pushing a Wed Casing Into the Ground 



The adjuster is made from a piece 

of wood f in. 
thick, 2 in. wide 
and 3 in. long. 
Bore a £-in. hole 
^ in. from each 
end. Put the 
flexible lamp 
cord through the 
holes as shown 
in the illustra- 
tion, This size 
hole will accom- 
modate the 
standard gauge 
of flexible cord, but holes can be bored 
to fit any size wire. The length can be 
adjusted by pulling the cord through 
the holes as shown, 

♦ ■ * 

Luminous Paints 



Some very good formulas for mixing 
the different colored luminous paints 
come from the Era Formulary, They 
are as follows : 

Orange : 46 parts of varnish are 

mixed with 17.5 parts prepared barium 
sulphate, 1 part prepared India yellow, 
1,5 parts prepared madder lake and 33 
parts of luminous calcium sulphide. 

Yellow r 48 parts varnish, 10 parts 
prepared barium sulphate, S parts 
barium chromate and 34 parts lumi- 
nous calcium sulphide. 

Green; 48 parts of varnish, 10 parts 
prepared barium sulphate, 8 parts 
green chromic oxide and 34 parts lu- 
minous calcium sulphide. 

Blue: 42 parts of varnish, 10.3 parts 
prepared barium sulphate, 6.4 parts ul- 
tramarine blue, 5.4 parts cobalt blue 
and 46 parts luminous calcium sub 
phide. 

Violet: 42 parts varnish, 10.2 parts 
prepared barium sulphate, 2.3 parts ul- 
tramarine violet, 9 parts cobalt arsenate 
and 36 parts luminous calcium sul- 
phide. 

Gray : 45 parts of varnish, 6 parts 







prepared barium sulphate, G parts pre- 
pared calcium carbonate, 0,5 part ultra- 
marine blue, G.5 parts gray zinc sul- 
phide. 

Yellowish-brown: 4S parts varnhli, 

10 parts precipitated barium sulphate, 
8 parts a Li ri -pigment and 31 parts lu- 
minous calcium sulphide. 

Luminous colors for artists' use are 
prepared by using pure East India 
poppy oil, in the same quantity, instead 
of t lie varnish, and taking particular 
pains to grind the materials as tine as 
possible. For luminous oil color paints 
equal quantities of pure linseed oil are 
used in the place of the varnish. The 
linseed oil must be cold pressed and 
thickened by heat. 

The luminous paints can also be used 
as wax colors for painting on glass and 
similar objects, by adding, instead of 
varnish, 10 per cent more ol Japanese 
wax and one-fourth the quantity of the 
latter of olive oil. The wax colors pre- 
pared in this way may be used for 
painting on porcelain, and are then 
carefully burned without access of air. 
Paintings of this kind can also be treat* 
ed with water glass. 



Folding Lock Seams When Laying 
Roofing Tin 



The usual method employed by tin- 
ners when putting on tin roofs is to 
fold each piece of tin separately, after 
winch they slide one fold into the other 
and then hammer the seam tight with 
a mallet. Considerable time can be 
saved by laying both sheets together, 
one on top of the other, and with the 
use of the folding iron fold both at 
once, after which the sheets can bo 
opened the same os two loaves ol a hook. 




Fic. E 



Unfolding the Lock Seams 



then the seam is secured in the usual 
manner. Fig. 1 shows how the pieces 
are put together and Fig. 2 the method 
of unfolding them. — Contributed by W. 
U. Hay, Camden* 8, 0. 

— — » * ♦ — 

New Joint for Cast-iron Pipes 



A new joint construction for cast- 
iron pipe, as shown in the illustration. 




Flexible Pipe Joints 



makes an absolutely tight joint and at 
the same time one that gives an rm- 
usual degree of flexibility without loos- 
ening it. A series of circular shoulders 
are east in the pipe, into one of which 
is inserted a ring of vulcanized rubber. 
The rubber is depended upon chiefly to 
secure the tight joint. The rubber is 
backed up with a circular lead key 
which takes the shearing stresses pro- 
duced by longitudinal compounds of 
the pressure, or any other shocks that 
may come upon the pipe. 

♦ ■ ♦ 

Removing- a Splinter from the 
Hand with Steam 



A splinter that has been driven into 
the flesh can be removed by the aid of 
steam. Secure a wide-mouthed bottle 
and fill it nearly full of hot water, place 
the injured part over the bottled 
mouth and press slightly, says National 
Magazine, The action thus produced 
will draw the flesh down, and in a min- 
ute or two the steam will extract the 
splinter, also the inflammation. 
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How to Make a Protractor on a 
Triangle 



A very handy protractor can be made 
on a 15-deg. triangle by drawing with 
a pencil three lines parallel with the 
hypotfaenuse, as shown in Fig. 1* and 




Drawing Angles Within the Four Quadrants 



on these lines marking the divisions for 
the protractor. This is done by laying 
si protractor carefully on the triangle 
with its zero line on one and the 90-deg, 
line on the other of the two equal sides 
of the triangle, I£ a paper protractor 
is used a little paste will keep it in 
place; paper clips or some other meth- 
od must be used with a metal or cellu- 
loid protractor. 

Place a straightedge exactly on the 
right angle triangle and on the first 
degree line, as shown in Fig, 2, and 
scratch a line with a sharp-pointed in- 
strument on the triangle to the first 
pa rid lei line. Extend to the second line 
;ill the 5 -deg, lines, and to the third 
all the 10-deg, lines. A needle stuck 
through an erasing rubber will make 
a verv good scratching point, Set otf 
the degrees real fine and never scratch 
two times on the same line. After 
marking ol! the angles remove the pro- 
tractor and clean the triangle, dum- 
ber the degrees, marking every fifth or 
tenth as desired. As shown in Fig, fi. 
my angle within the four quadrant* 
van he set off very easily, — -Contributed 
by IT, A. Rivas* Columbus, 0* 



How to Straighten a Bent 
Crankshaft 



A crankshaft that is not too badly 
bent may he straightened in the fol- 
lowing manner; Heat evenly the part 
that is bent, and then quickly mount 
the shaft in the centers of a lathe where 
it tan be turned to determine the high 
point* This point having been found 
the shaft should he turned in a posi- 
tion so the high point will he directly 
down* A stream of cold water i* now 
applied to flie underneath, or high part 
of the bend, which will shrink the part 
of the shaft at this point quickly and 
thus bring the shaft to its former shape, 
Repeating the operation a few times 
may be necessary. This method lias 
been found excellent for truing up cold 
rolled shafting, 

♦ * 4 

How to True Up an Engine 
Crank Pin 

An engine crank pin that has be- 
come a little fiat can be turned or trued 
up with a device constructed as shown 
in the sketch. Disconnect the engine 
and use the strap and brasses for a tool, 
says American Miller, Take a piece nf 
wood 15 in* long and fit it in the strap 
in place of the connecting rod. Bore 
a hole in the outer end and put a wood- 
en pin in for use as a handle. Secure 
a fiat flic about 1 ^ in. wide— one that 
has been used some will do. Break oil' 
a piece of the file a little longer than 
the crank pin and grind the ends square 
so the piece will be as long as the crank 
pin when squared* Smooth off I he 




Wood Handle Placed In the Strap 



rough edges of the beards a little by 
rubbing it on an oilstone so that each 
board of I ho file will be a gutting edge. 
Slip back one of the brasses far 
enough to allow the piece of file to go 
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in lengthwise with the pin. Make & 
key narrow enough to insert in the key 
mortise. Use the device us a crank by 
turning it around. Oil freely and set 
up the brasses by tapping the key 
lightly. Alter turning a few minutes, 
stop and dean the pin, then repeat the 
operation. 

- — — ♦ 

Current Sailing 

To Hud the course to counteract a 
current lay oil from the ship's position 
on the chart the course vmi want to 

V 



nines, Mark this with a dot of your 
pencil. 

Third, measure with your dividers 
the distance the ship will sail in one 
hour, which in this case is 12 miles. 
Place one font of the dividers on the 
pencil dot you made for the current 
and let the other touch the true course, 
and where it touches the true course 
mark it with another pencil dot: then 
take your [inruEld riders and find the 
course between your two pencil dots, 
which in lids ease gives the course as 
E by X 1 X ? which is the course you 




make good ; next lay olf from the slop's 
position the direction the current sets, 
also its rate for one hour; then with 
your dividers take the distance the ship 
will sail in one hour; place one point 
of the dividers at the end of the cur- 
rent for one hour, and let the other 
point touch the course you want to 
make good. A line from one of those 
points to the other will show t he course 
you must steer to counteract the cur- 
rent, says the Marine Review. If there 
is any deviation at the point of the 
ship's head, it must be allowed. 

For example, suppose you are in a 
current which sets HE at the rate of 
four knots per hour, and you arc sUmi ru- 
ing at the rate of 12 knots per hour, 
and want to make a duo cast course, 
what course must you steer to counter- 
act the effect of the current? It is 
found as follows: 

First, draw a line from the ship's 
position to represent the course you de- 
sire to make good, which in this case 
is east. 

Second, set off from the ship's posi- 
tion the direction and distance the cur- 
rent runs in otic hour, which is HE l 



must steer to make your due east course 
good. Ken tern her, this course is good 
only for one hour, 

» ♦ 4 

Wrench for Thumb Nuts 



Thumb nuts are intended to be set 
up by hand, but sometimes it is very 
convenient to use some kind of tool to 
turn them tighter than can be turned 
bv hand, says the Horseless Age. For 
such a purpose the simple little tool 
illustrated will found convenient* 
Tim tool nr wrench is made of flat 
slock A in- thick. The handle is made 
in various sizes, according io the size 
of flic thumb nut, this being determined 
by taking five times the distance across 
the wings of the nut for the length of 
the handle. Two slots are cut at right 
angles to each other in ihe circular part 
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of the wrench, as shown. At their in- 
tersection the central opening is en- 
larged so as to permit the screw on 
which the thumb nut turns to enter. 

— — *— 

A Cone Belt Shifter 



The usual method of shifting a belt 
on u cone drive for a lathe* drill press 
or milling machine is to use a pole to 
push 1 1 10 belt from one cone to another. 
The accompanying sketch shows a 
method used In a large factory on all 
the cone drives. The shifter is erected 
by fastening a piece of leather, about 
3 in. long, to a beam or other false- 
work above the countershaft and not 
more than 2 in. hark of the Largest rone 
pulley, says The Phoenix. A shifting 
lever made of wood is secured to the 
loose end of the leather, and when the 




Shifter for Changing Celts on Cones 

operator desires to change the machine 
speed he reaches through the belt, 
grasping the shifter, and pulls it 
around against the belt to shift it to 
the desired cone. If the shifter is hung 
about half-way between the two largest 
steps on the countershaft cone it will 
change the belt the whole length of the 
countershaft cones, and eliminate the 

use oi the pole. 

♦ ♦ » 

^ Use shellac varnish for attaching let- 
ters to wood pallern-. 



Drilling Through a Brick Wall 



Secure a piece of ordinary gaspipe 
the size of the bole that is to ho cut 
into the brick wall. Heat one end of 
the pipe and drive it on the horn of an 




Drill Made from Gas Ptpo 



anvil, making the end slightly larger. 
Pile teeth in thin enlarged end, making 
the sides of the teeth about 30 deg. 
angle with each other. Caeebarden the 
teeth and the drill is complete. The 
enlarged end on which the teeth have 
been cut will bore a hole through the 
brick large enough to clear the entire 
length of the pipe. 

♦ ♦ + — - 

Pure Air in the House 



At ibis season of the year when the 
air outside our dwellings has the chill 
of winter, the housekeeper aims to keep 
the air within doors at a moderate tem- 
perature by artificial heating, Fre- 
quently the doors and windows are 
closed and carefully barricaded to keep 
the house warm, says Good Health. 
With the inlets for fresh air stopped 
and no outlets for foul air provided, 
the result is a great deficiency in oxy- 
gon, No one can keep in perfect health 
and maintain the resistance to disease 
without a plentiful supply of oxygen 
from pure fresh air. 

Air contamination is occasioned not 
alone by the lack of ventilation, but 
also by the lack of care in removing the 
germ-laden dust particles which find 
their way into every nook and corner. 

Various gases and vapors, the prod- 
uct of the household heating, lighting 
and cooking arc another source of in- 
door-air contamination, which if not 
removed by proper ventilation perme- 
ate the house, condensing upon all sur- 
faces, carrying the dust and air along 



with tlteui, and fastening securely to 
whatever they come in contact* 

Air within doors is ah in confine- 
ment and comparatively still. If it be- 
comes polluted, there is no way to puri- 
fy except to he replaced with that which 
is fresh and pure. 

Air does not move of its own accord, 
A current must in some way be estab- 
lished* One of the best means of ob- 
taining the needed supply of fresh air 
is the open fire-place with a wide- 
mouthed chimney to act as a ventilator. 
The open grate is likewise the most 
healthful means of heating a house* If 
a plan of ventilation is constructed it 
should he like that of the fireplace— 
an opening near the floor connect© l 
with the chimney or an upright ven- 
tilating shaft. The size of the open- 
ing depends upon the number of 
pie to be supplied with air. An open- 
ing equal to that of 2 in. wide and 12 
in. long should he provided for each 
individual. This should be free space 
and if covered with grating the size of 
the opening must he ai least one- ha If 
larger. This opening should communi- 
cate as directly as possible with an up- 
right shaft of equal size, the top yd 
which should extend above the roof like 
a chimney. The ventilating shaft 
should always be located in an inside 
wall* and, if possible, should lie placed 
next to a chimney which is always 
warm* Two openings must be pro- 
vided to secure proper ventilation: one 




Arrows Show Air Currents 



for the entrance of fresh air and the 
other for the exit of foul air. It is in 
every way hotter that the air should be 
heated, at least partially, before it en- 
ters the room, as this will to a large 
degree prevent the formation of a cold 
layer about the floor. 

+ -*■ 4 

A Pressure Gauge Glass Cutter 



In the locomotive shops of a railroad 
a handy tool was devised for cutting 
circular steam or air pressure gauge 
glasses. Any sized glass can be cut 
with this device by changing the ad- 




justable cutter arm. in which an ordi- 
nary diamond-point glass cutter is in- 
serted at the end. The only part of the 
device that is difficult to make is the 
height adjuster. This consists of a 
sleeve Tunning in a collar on the up- 
right rod and on the thread in the 
framework, 

- — - — 4 - • 4 — 

Repairing Stripped Threads on a 
Throttle Valve Stem 



While out with a traction engine I 
stripped the ih roads on the stem oi" 
the throttle valve, and as we were >>o 
miles from where repairs could be ob- 
tained something had to be done to get 
the engine running as soon as possible, 
1 took the valve stem to a blacksmith 
and asked him if he could fix it. He 
took a piece of small wire and wound 
around the stem, following the crease 
left from the old thread. The wire was 
tinned, soldered and dressed with a 





three-cornered file. The stem was then 
put in place and lias been in use for 
more than a year,- — -Contributed by A. 
It* Kibbe. 

» ■ ♦ 

Pencil Sharpener 

The accompanying sketch shows a 
pencil sharpener or pointer for drafts- 
men, As seen from the illustration, 
it consists of a thin spring brass bent 
to the form shown and 
fastened under the table 
near the edge by two 
round-head wood screws, 

Bays Machinery. The 
sandpaper is held be- 
tween the table and the 
brass spring. Slip the 
point of the lead pencil 
between the leaves of the sandpaper 
and move the pencil back and forth. 

♦ * » ■- — 

Another Way to Use a Broken 
Hack-Saw Blade 



Pile a notch about 1 in. from the 
broken end of the blade and take a 
piece of wire and make a loop over the 
blade into the notch, as shown in Fig. 
1. Put the blade into the frame and 
hook the end of the wire over the small 
pin in the adjusting screw of the frame. 
The twisted ends of the wire will hold, 
hut it is better to solder the ends. The 
saw is tightened in the frame, as shown 
in Fig. 2, in the usual manner* — Con- 
tributed by J. W, Gale, Washington, 




Holding the Broken Saw Blade 



Repairing a Printing Press 
Cylinder 



Sometimes a deni or bruise is made 
on a printing press cylinder or surface 
of the bed that will require taking the 
machine apart and machining the dam- 
aged surface. The indentation may 
be too deep for machining and of such 
a size that the depression cannot be 
tilled with a steel pm driven in tightly 



and filed of! smooth. In such an in- 
stance the dent was made by a quoin 
and the cylinder could not be turned 
off, nor would a pin fill the depression. 
A slot was cut through the cylinder, a 
piece made from metal in the shape 
shown in Fig. 1 and fitted info the slot 
as shown in Fig. S, The piece was cut 
sloping, also the sides of the slot, so 
tlie holt would draw the parts tightly 
together, forming a close joint. A plate 
of metal extending over on each side 




of the piece was used in connection 
with the bolt to hold the piece in posi- 
tion. The outside surface was dressed 
olF smooth on the same curve as the 
cylinder. The work was so well done 
that, aside from the dissimilarity in the 
structure of f ho metals, the joints could 
not be detected*— Contributed by Don- 
ald A. Hampson, Middletown* N. Y. 
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Amateur Mechanics 




Mow to Make Skating Shoes 



Remove the clamp part, as shown in 
Fig. 1, from an ordinary damp skate. 
Drill holes in the top part of the skate 
for screws* Purchase a pair of high 




shoes with heavy solos and fasten the 
skates to the soles with screws as shown 
in Fig, 2, When completed the skating 
shoe will have the appearance shown in 
Fig. 3. These will make as good skat- 
ing shoes as can be purchased, and very 
much cheaper. — Contributed by Wallace 
CL Newton, Leominster, Mass. 

+ » » — - — 

How to Make a Self-Setting 
Rabbit Trap 



Secure a good-sized box, say 1 ft. 
high, 1 J ft. wide and 3 ft. long; and 
to the bottom, about 10 in. from one 
end, fasten a 2-in, square piece, A, Fig. 
1, extending the width of the box. 
Place a 10-in, board sloping from the 
end of the box to the cleat A. The 
sw ing door, B, Fig. 1, is made ns shown 




Self-Setting Trap 



in Fig. 2, which represents the back 
side of the door. Sheet metal or tin 
is cut to the proper stzo and tacked 
a found the edge of the hole. This pre- 
vents the animal from gnawing its way 
out, also provides a way to make the 
hole different sizes for squirrels or 
other animals. The hole in the door 
should be about 2 in. wide and 1 in. 
high for rabbits. The door is made to 
swing freely on two largo nails driven 
through the sides of Hie box. The hole 
in the door being only large enough to 
admit a small portion of the rabbit's 
bead," the rabbit will push its way 
through to the bait, causing the door 
to swing back end up, which will close 
of its own weight when t lie animal is 
inside. A small door is provided in 
the other end to remove the animals 
caught. — Contributed by ML F. Church, 
Alexandria, Va. 

— — » ■ ♦ 

flow to Make an Atomizer 

Secure a good sized test tube and 
fit it with a cork. Take two glass tubes 
having about 1-in. hole and bend them 
as shown in the 
sketch- This is 
done by heating 
them at the 
proper point over 
n gas flame mi- 
til they are soft. 

Two holes are 
bored through 
the cork and the 
bent tubes in- 
serted in them, 
as shown in the 
sketch, so that 
one of the tubes 
will extend near- 
ly to the bottom 
of the test tube and the other just pro- 
jecting through the cork. The spray 
tube may be made with a fine hole by 
first securing a tube longer than neces- 
sary and heating it at the proper point 
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a ml drawing the tube out into ft lino 
thread. The thread is broken oil' at 
the proper place to make a small hale. 



Home-Made Kits for the Camera 



If you have a 5- by 1-in. camera and 
wish to use some 4- by 5 -in. plate?, 
make a few simple kits to hold the 
smaller plates and fit the larger hold- 
er?, savs Camera Craft. Take two 
pieces of pasteboard, A 
and B, black surfaced if 
possible, and exactly 5 by 
7 in. in size. The piece 
A will form the back *of 
the kit and should have 
an opening cut in the 
center 4 by o in. in size. 

Paste a piece of strong 
black paper, 0, over the 
under side of it to keep 
the plate from falling through. Cut 
an opening in the other piece, B, but 
cut it | in. shorter. This opening* be- 
ing £ In. shorter at each end, will re- 
tain the plate in position and cut off 
only that small amount of plate sur- 
face when the plate is exposed in the 



camera. Cut a piece of thin black 
cloth, D, J in, wide and 5 in. long. 
Lay it down on a piece of newspaper 
acid i oat one side with gum i »r muci- 
lage. Stand the two pieces of 5- by 7- 
in. black cards on and together so that 
they will be square and true and bind 
the other ends with the strip of cloth 
so as to form a lunge. The two cards 
form n thickness about equal to a thick 
glass plate, and go in the holder in 




the same way. Lay one of these kiis 
down against I he ground side of the 
focusing screen and draw a line around* 
inside of the opening. This will he a 
guide as to just what will be secured 
upon the smaller plate when the kits 
arc used. 



» »- 



How to Make a Miniature Stage 



A good smooth box, say 8 in. wide, 
10 in. high and 13 in. Song, will serve 
the purpose for the main part of this 
small theater, tbit two rectangular 
holes* Fig. 1. one in each end and ex- 
actly opposite each other. I 1 lace a screw 
eye about i in. from the edge on each 



aide of these openings. Fit an axle 
in the screw eyes and fasten a spool to 
the middle of the axle. On one of the 
two spook attach another smaller spool, 
Fig. 5, to be used as a driving pulley, 
('hit out the front part of the box down 
to a level with the top of the spools. 
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Details cf the Miniature Mechanical Stage 



Connect the spools with a licit made 
from tape about 4 in. wide. On tins 
belt fasten figures cut l' rein heavy pa- 
per and raatle in the form of people, 
automobiles, trolley cars, horses and 
dogs. A painted scenery can be made 
in behind the movable tape. The J rout 
part of the box may be draped with cur- 
tains, making the appearance of the 
ordinary stage, as shown in Hg. d. A 
small motor will Tim the spools and 
drive the tape on which the rigim> are 
attached. — Contributed by William M. 
I'rilly, dr., Chicago. 

♦ — — 

A Floating Compass Needle 



When a thoroughly dry and clean 
sewing needle is carefully placed on 
the surface of water the needle will 
float even if the density of steel is 1 or 
8 times that of water. A sewing needle 
thus floating upon water may be used 
as a compass, if it has previously hem 
magnetized. The needle will then point 
north and south, and will maintain this 
position if the containing vessel is 
moved about; if the needle is displaced 
by force it will return to its position 
along the magnetic meridian as soon as 
the restraint is removed. 

- — — ♦ * ♦ 

Home-Made Dog Cart 



The accompanying photograph shows 
a boy with his fct dogmohile ” The photo- 
graph was taken when they were on a 
new pavement which had '<! in. of sand 




Dog Power Cart 



left by the pavers and a grade of ti per 
font. h The machine is nothing more 
than a boy's rubber-tired wagon oil 
which are mounted n box for n seat 
and a wheel steering device extending 
above and below flic board of the 
wagon. The front wheels are guided 
bv ropes attached from each end of the 
axle and a few turns around the lower 
end of the steering cod. A pair of 
shafts are attached tn the rear, into 
which the dog is harnessed. 

» » » — - 

How to Make a Dry Battery Cell 



Dry battery* cells arc composed of 
I he sin mo material a for the poles, but 
instead of the liquid commonly used a 
paste is formed by 
mixing sal ammoniac 
and other sails with 
water and packed in 
the cell so it can not 
spill. 

A cell of this kind 
can easily be made, 
and tn make it the 
proper size a sheet of 
zinc S| in. long and 
6 in. wide will be re- 
quired. This zinc is 
rolled into a cylinder 
££ in. in diameter. 

This will allow for a 
lap of g in., which is , 1 

tightly soldered only on l lu* outside of 
the scant, (lose one end of the cylin- 
der by soldering a disk of zinc over 
it, making a watertight receptacle. All 
soldering should lie done oil the out- 
side and none of the solder allowed 
to run on the inside of the scam. AH 
seams on the inside should be painted 
with asphalt um in order to cover any 
jiariii les of solder. Do not paint any 
pur face, only the joints. Secure three 
Miriam rods J in. in diameter and fi in. 
long which are copper plated, Carl 1 mis 
used in arc lamps will do. File the 
rmls to remove the copper plate, leav- 
ing about h in. of the plate at one end. 
Tie t be three rods in a close bund la 
with the copper- plated ends together 




and make a coni act with each roil hy 
soldering a wire lo the plated cuds, al- 
lowing one end of the wire to project 
about 2 in. for a connect ion. The 
plated ends of the carbons should be 
covered with para din for about 1 in. 
This is done by immersing them in a 
dish of smoking hot melted paraffin 
until the pores are thoroughly satu- 
rated. 

The salts for filling are ] lb. zinc 
oxide, lb. sal ammoniac, j lb* plaster 
of paris, i lb. chloride of zinc mixed 
into a paste by adding \ pt. of wafer. 
Form a ^-in, layer of paste in the bot- 
tom of the cylinder and place the ends 
of the carbon rods on this with their 
plated ends up. Hold the rods in the 
center of the cylinder and put the 
paste in around the rods with a stick. 
Pack the paste in, closely filling the 
cylinder to within 3 in. of the top. 
This space at the top is filled with a 
mixture of ^ lb. of rosin and 2 oz, 
beeswax melted together. This wax 
seals the cell and prevents any evapora- 
tion. Connection is made to the zinc 
by soldering a wire to the outside of the 
cylinder. 

* * 

How to Paraffin Wire 



The following description of how to 
make an apparatus with which to 
paraffin wire as needed makes clear a 
method of construction that is simple 
and easy to put. together in a abort 
time. 



Secure a pan to used for this pur- 
pose only; one that will hold about 1 
qt. The details of the construction are 
given in the diagram, in which V is the 
pan ; B is a base of 1-in. pine; S is the 
spool of wire supported near one cud 
of the base by nailing on standards If 
and H ; F is a spool, with narrow 
flanges, supported near the bottom of 
the pan by the standards T and T. 
These may he made of two short pieces 
of a roller fitted into the holes bored 
in the base; A is a block of 1-in, pine 
with a piece of leather tacked on one 
side. Four nails should be driven in 
the base just outside of the edge of the 
pan to keep it from sliding off the pan. 

Bore a hole in the base between the 
two spools and pass the wire through 
this hole, under the spool in the 
paraffin, then through a small hole in 
the leather and a notch in the block A, 
and a notch between the base and the 
pan. Tie a string around the wire be- 
tween the leather and the paraffin, 
making the knots so they will not pull 
through the hole in the leather. This 
makes the wire smooth, and by making 
the string tighter or looser you can 
regulate the thickness of the paraffin, 
says Electrician and Mechanic. Place 
the pan on the stove; when the paraffin 
is melted, pull out the wire as needed. 
To keep the pan from sliding place a 
flatiron or some other weight on it. 

— — - ♦ * — — 

Pent is used in Germany for bedding, 
fodder, litter, fuel and packing pur- 
poses. 





Wire: 



Home*Made Apparatus for Paraffining Wire 





Scientific lixplanation of a Toy 



In :l rtHii'Tjt IsHFie of Ikipular Myelumk-y an aril Hu 

i)Jl ""i'Lzv TUrntii^ [^jJ35l(*"‘ ivK.i il-f'rtrrrll.HRl jimi 

llhimiA ic«L (JiilHldt* of Ul« BclootIUe ±<ld<.- involved, 
herein J ifracrilM^ u jijocLl better Irlfk, Afruat iLk 
tJtEiitf when tbe exprcjfdun ^Bkliloo" first be# an to 
In? ihi.h 1 3 inveuthKl i Lie follow Id# trick and called it 
<l Sfclifs>o" a ltd +F Stid.('e,’ h which created rutsch merri- 
adetit. Clilesi tlie trick ir* thoroughly understood, 
for some it will turn one way, for till] era the oppii- 
ulto war, while far others it will not revolve at nil* 
One pwwii whom | now recall became red lit the 
face by Pboutlug nkldoo and skldoe as It. but tie' 
thing: would not move at a El, and he Anally, frr'tti 
vog&rbiti, threw 11^ trh’k Into the lire and w new 
ota - had to he made. Vi>ry few can make it turn 
both ways at will, and therein Is tlio Trick. 

'Jake a piece of hardwood % In. square and about 
it in. long 1 . Oil one of the eil^en cut a series tif 
notifies as lie lieu led In Fi# i. Then sllydilly tupvr 
the clitl marked IS until it la nicely rounded fis 
B hown iu Fljf t 2. X>tt make an »i‘tei of a tuna-arm 
windmill such its boys make. Ala be fl hole tli rough 
the iiaiter irf UjIf one ami. Enlarge the hole 
sllphtly, t-nough to allow a ctiati 111111 [Hu to L*- ■! ■ S the 
iirni to rise end H an) not Interfere with tlie revolv- 
ing firm. Two or three of these arms may huve 
t* In 1 in a ile before une ts secured Mint Is of the 
exact pro-put lion h lo cuii'h tbe vfbr^ito 




To operate ihe irlek t #r1p the sl[i k ll truly in orse 
baud, a ml with ike forward :iinS I met ward met Ion 
Of the other Allow the Hr sc linger Ui elide ntim# 
the top eilije, Lln» newud linger along ike ekle, 
and the Ihumb nail will tliiii vibrate aion# the 
matches, thus making ike arm rovulve in nne 

direction. To make the Arm revolve hi the 

opposite direct loo— keep the liamf moving all the 

time, po tltc observer will not detect the ch&ti#£ 
which the hand makes — ullow tin- Eir*i huger to 
slide along the ton, as In the other movement, the 
thumb and second linger changing place*: c. 

In the llrst movement you Sierinrli the uolclieM with 
the thumb mi 31 while the hand is going fmm Ihe 
ljody, and lu tliir sciM>nt| movement you acral eh the 
notches with the nail of the second llugi-r when 
the bfl'id la cotning toward the Umly, thus [itoIiic’ 
lug two different v S3, rat ion*. In order to in a Ike it 
work perfectly (?) you iuum »f coutse stiy ‘■^kldofj 1 1 
when you begin the first Tnorveuieni, urn I then, 
no mar ter how fust the little atm 1* revolving 
when changed to the second movement, you nmut 
say skl-dee* f rami the nrm will i m media tel v *tr>p 
and begin revolving hi the opposite ilirecMon. Hy 
11 * 111 # the mriflf words the IE i tic arm will obey your 
co nun and* -lnstaiatl>' and your tun lienee will be 
mystified. If noy of your niidicncc presume to iUp 1 - 

r mte, or think they con do the haihh, let lizeto try 
t. Ton will no doubt Ijc u censed of bio wing i>r 
drawing In your Lrentli, and many other iltlss#* 
In order to mukr* the jams operate. At lenet it 1* 
amuaittg. Try It and w?o. — I’cuitrihntpri by Charles 
Clement Bradley, Toledo, Ohio. 

The foregoing article describing the 
ff Skidoo-Skidee Trick" appeared in a 
recent iaeue of Popular Mechanics. I 
have been fold that a similar arrange- 
ment in used by a tribe of Indians in 
the state of Washington, liy the Hin- 



doos in India, and one friend tells mo 
that they were sold on the streets of our 
large cities many years ago. 

This toy interested me so much that 
1 have made an investigation into the 
causes of its action, and l think the re- 
sults may be oi interest. 

To opera le ? one end of the notched 
stick is held firmly In the left hand, 
tvl tile with the right hand a nail or 
match stick is rubbed along the notched 
edge, at Use same time pressing with the 
thumb or finger of the moving hand 
against the oblique face of the stick. 
The direction of rotation depends upon 
which fate is pressed. A square stick 
with notches on edge is best, but the 
section may be circular or even irregular 
in shape, 

T 1 ie ex per i men t s were as fol lo ws : 

1, A rectangular stick bad notches 
cut on one face. When the pressure 
was applied upon a face normal to the 
f i rs t, no r o t a t i n n resi died. I f the p res - 
sure was upon an edge, rotation was ob- 
tained, 

■?, Irregular spacing of the notches 
did not interfere with the action. The 
depth of the notches was also unimpor- 
tant, although it should be suited to the 
size of the nail for best results. 

Ik The hole in the revolving piece 
must be larger than the pin ; if there is 
a close fit no rotation is obtained. 

4. The center of gravity of the re- 
volving piece must lie within the hole. 
If the hole is not well centered the trick 
cannot Ixi performed, 

5, If the stick be clamped m a vise 
no results are obtained ; with this excep- 
tion: if the stick lias enough spring, 
and the end clumped is far enough away 
from the notched portion, the rotation 
may be obtained. 

The above experiments led me to ihe 
conclusion that the operation of ihe de- 
vice is dependent upon a circular mo- 
tion of the pin* and this was confirmed 
by the following experiments. The a<s 
II on is somewhat similar to swinging 
the toy known as a locust around with 
a slight circular motion of the hand. It 
is necessary to show here that a flight 




circular motion is sufficient to produce 
the result and, secondly, that such [no- 
tion can be produced by the given move- 
ments of the hands. 

0, A piece of brass rod was damped 
in the chuck of a lathe, and a depres- 
sion made in the end slightly eccentric, 
by means of a center punch. If the end 
of the pin is inserted in this depression. 





The Lathe Experiment 



while the hand holding the other end 
of the stick is kept as nearly as possible 
in the axis of the lathe, rotation of the 
lathe will produce rotation of the re- 
volving piece. Speeds between TOO and 
1,100 r, p, m. gave the best results. 

7. A tiny mirror was attached to the 
end of the pin, and the hand held in 
the sunlight so that a spot of sunlight 
was reflected upon the walk The 
notches were then rubbed in the usual 
way. The spot of light upon the wall 
moved in a way which disclosed two 
components of motion, one circular and 
one due to the irregular movements of 
flic hand holding the stick. Usually the 
orbit was too irregular to show a con- 
tinuous and closed circular path, but at 
times the circular motion became very 
pronounced. It was observed and the 
direction of rotation correctly stated by 
o man who was unaware of the source 
of the motion. 

The production of the circular mo- 
tion can be explained in this wav: 
When the rubbing nail comes to a notch 
the release of pressure sends the stick 
upward; this upward motion against 
the oblique pressure upon the (say) 
right hand side gives also a lateral com- 
ponent of motion towards the left. As 
the nail strikes the opposite side of the 
notch the stick is knocked down again, 
this motion relieves somewhat the 
oblique pressure from the right hand 
side, and the reaction from the holding 



(left) hand moves the stick to the right 
slightly, so that it is back in the old 
position for the next upward motion. 
Thus a circular or elliptic motion is re- 
flated for each notch, and the direction 
of this motion is the same whether the 
nail be rubbed forward or back. For 
oblique side pressure from the right 
(notches assumed upward), the motion 
of the stick and hence of the revolving 
piece will be counter-clockwise ; if the 
pressure is from the left, it will be 
clockwise. 

That the motion of the revolving 
piece is due to a swinging action, and 
not to friction of the pin in the hole, 
is proved by experiments 3 and 4.— 
Contributed by M. G. Lloyd, Ph.D., 
Washington, IX C. 

— — + — — 

Home-Made Lantern 



The accompanying picture shows a 
lantern which can be made almost any- 
where for immediate use. All that is 
needed is an empty tomato or coffee can. 
a piece of wire and a candle. Make a 
hole a little smaller than the diameter 
of a candle and about one-third of the 
way from the closed end of the can, as 
shown. A wire h tied around the can. 
forming a handle for carrying. This 
kind of lantern can be carried against 
almost any wind and the light will not 
hr blown out.— Contributed by G. A. 
Sloan, Duluth, Minn. 




Tin Can Lantern 
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Home*Made Mission Chair World's Whaling Record 



A mission chair suitable for the din- 
ing room can be made from any one 
of the furniture woods to match the 
other articles of furniture. The mate- 
rials can be secured from the planing 
mill dressed and sand- 
papered ready to cut 
the tenons and mor- 
tises. The material list 
can he made up from 
the dimensions given in 
the detail drawing. The 
front legs or posts, as 
well as the back ones, 
arc made from If -ill. 
square stock, the hack 
ones having a slope of 3 
in, from the sent to the 
top. All the slats are 
made from §-in, mate- 
rial and of such widths 
as are shown in the de- 
tail. The three upright 
slats in the hack are -J- 
in. material. The de- 
tail drawing shows the 
side and back, the front 
being the same as the 
hack from the seat 
down. All joints are 
mortised in the posts, 
as shown. The joints, 
however, can be made with dowels if 
desired. If making dowel joints they 
must be clamped very tight when glued 
and put together. The seat can be 
made from one piece of i-in, material, 
fitted with notches around the posts. 
This is then upholstered with leather 
without using springs. Leather must 
be selected as to color to suit the kind 
of wood used in making the chair. The 
seat can also be made with an open cen- 
ter for a cane bottom by making a 
square of four pieces of l- in. material 
about 4 in. wide. These pieces are 
fitted neatly to the proper size and 
dowelled firmly together. After the 
cane is put in the opening the cane is 
covered over and upholstered with 
leather in the same manner as with a 
solid bottom* 



The whaler ff St, Lawrence*’ lias 
broken the world's record by capturing 
318 whales in one season, including 241 
humpbacks, G6 sulphur bottoms, 10 
finbacks } and one sperm ""hale. 






m 



POPULAR MECHANICS 



A RECEPTACLE FOR BURNING 
RUBBISH 



Fires are often started by flying 
pieces of burning paper or other articles 

when rubbish is 
b c* 1 n g burned. 
This rubbish 
burner, designed 
for the disposal 
of waste paper 
a rul all kinds of 
rubbish which ac- 
cumulates about 
the home, store* 
or office, is made 
of galvanized 
wire with iron 
supports that 
have been dipped 
in asph&ltum. 
The cage-like device not only keeps 
the rubbish from blowing about in the 
wind but holds it oil the ground so 

that it will be thoroughly eon Burned, 
— * 

A WATCH THAT COUNTS THE 
PULSE-BEATS 



A watch that gives quickly and with- 
out calculation the number of beats of 
the pulse and heart in one minute is 

being placed on 
the American 
market bv a 

wf 

Trench concern. 
The watch is also 
a chronograph as 
well as a good 
timekeeper, and 
is especially 
adapted for the 
requirements of 
physicians a n d 
n ursee. 

When used for 
calculating the beats of the pulse, the 
second hand stands at 12 or 0 and 
the large hand is set in motion by 
pressing a button in the crown of the 
watch. When the counting of the pul- 
sations begins and the twentieth pulsa- 
tion is reached, the motion of the large 
band is stopped by another pressure on 



the button. The physician can I hen 
read on the edge of the dial the num- 
ber of pulsations per minute. 

» » ♦ 

AMERICAN MECHANICAL GEN- 
IUS VICTORIOUS 



Telephone Exchange In Sixty [>ays 



Some few months ago the main tele- 
phone exchange in Paris Uiis destroyed 
by lire, almost paralyzing the business 
interests of the Trench capital. Mes- 
sengers were (he only substitutes for 
telephones possible and business trans- 
actions were delayed. The French gov- 
ernment immediately began canvassing 
the Paris electrical manufacturers, as 
the French telephone and telegraph 
lines are government properties, and 
there is an unwritten although well de- 
fined law in France that all govern- 
ment work shall he done by French- 
men. 

The manufacturers, however, con- 
fessed themselves entirely unequal to 
the task of filling the contract de- 
manded in the short time speed lied, 
which was GO days from the filing of 
the specifications. English, German 
and Austrian firms were then sounded, 
but they demanded from six to eight 
months, A large American firm with 
headquarters in Chicago and a branch 
in Paris, snapped up the offer. 

The specifications were turned over 
to the American electrical company, 
and for 14 days and nights the plant 
near Chicago was rushed to got together 
tlie 10,000-trunk switchboard and the 
connections which the work required. 
Then I he equipment was loaded on a 
special train of eight cars, hurried to 
New York and transferred to "Lft 
1 'rovince,” The ent i re contract was fi u- 
ished before the GO days expired. 

There are almost 4,000 miles of sin- 
gle wire in the Paris switchboard, which 
is about 200 ft. long and requires over 
100 operators to handle it. The ship- 
ment also included 28 miles of tele- 
phone cable. The total cost of the work 
was $500,000. 






—Build Your Own Boat by the Brooks System— > 



j\ NYOXK can put together my knock down boats, or build the boat from rough lumber by using my 
** exact size printed paper patterns and illustrated instruction sheets, I can sell you a boat /or about 
one-third what a factory would charge. If you want to read a very interesting story that tdls bow it 
can be done, send at once for my new catalogue, which shows 



Over IOO New Models 



I have spent 23 years either building or sailing 
boats — from a canoe to a steam barge, and am a 
practical boat man, Eight years ago I originated 
the pattern and knock down system of boatbuild- 
ing. It has practically revolutionized the boat 
building business, X oday jny customers are found 
in every civilized country on earth, and they have 
successfully built boats either from my patterns, or 
with my knock down frames, and the cost has hecn 



a saving averaging three-fourths the cost if these 
same boats had been bought of a boat builder or 
factory. Right now more boats arc being built by 
my system, than in all the boat factories put together 
— and mostly by inexperienced men and hoys. 

No one need forego the pleasure of owning his 
Own boat, because by my system he can build it 
so reasonably and so well that the expense should 
not be prohibitive. 



Send For My New 1909 Catalogue (No. 22) 



It quotes prices on knock down 
frames, patterns, complete knock 
down boats, motors, boat hardware 
and H Hines. knock down boat 
bouses, and completed boats ready 
to run, 

I n addition to our former lines, it 
shows a line of speed, semi-speed 
and family launches of the “V in.“ 
“V out' 1 and ' V plumb** storm 
types. Also a line of sea-going 



cruisers and light draught tunnel 
stems, length up to 45 feet, beams 
up to nine 1 feet. 

I can supply you with the frame 
work for your boat, shaped and raa* 
chined, every piece titled, ready to 
put together, for less money than 

most lumber dealers would charge 

you for suitable Toujzh lumber. 
Patterns and instruction sheets 
to finish sent free with knock 
down frames. 



I can save you fl) the boat 
builder s profit, <flf) labor expense. 
(3) hi* gelling expense, rji seven 
eighths the freight Figure It nut 
yourself. 

Invest iu:tl i" my pmtHjsilior, rend 
m.v guarantee look over my cttla- 
luKucand other literature, and then 
with the aid of my system, 1 know 
you can build ll boat that will be 
just what you want. 



My Guarantee 

I a bsol u te ly m tiara n tee 
that you will be per- 
fectly satisfied with 
everything you pur- 
chase of me, or your 
money will be \ as tan i - 
ly refunded. 

C,C. BROOKS. 




KNOCK DOWN 0fliT HOUSE 



C, C. GROOKS, President 

BROOKS MANUFACTURING COMPANY 

mz snip street mmw. michigm 



C ) i‘i^f i natn rH of Pattern Sy»U'm of Hi. hi l Jkdlding 
limit tfotuv l ; Liriil«liJtig 

Kh TiBummi 1901 




Training Outweighs 





Why do you see so many young 
men holding positions of command 
over men much older — every-day 
scenes of long service* untrained 
employes at the beck and call of 
younger men who occupy the big 
positions? 

It is a case of Training vs. Long 
Service — with the odd sail in favor 
of the trained man. It is training 
that holds the balance of power 
today in the industrial world. In 
the office, in the shop, in the factory, 
or on the farm, wherever you go 
the world over, it is the men with 
trained brains that hold the posi- 
tions of command and high salary, 

LC. S. Training has accomplished 
more in securing promotion for 
ambitious men than any other force 
in the world* Thousands upon 
thousands of men in all walks and circumstances of life, from mine laborer to offict 
manager, have secured advancement through this means to positions of the highest 
responsibility* 

You have in the X. C. S. the most practical, simplest, and quickest way in the work 
to obtain promotion, increased salary, and a successful life, but you must have ihf 
courage to make the start — the initiative to mark and mail the coupon now* 



The Results o 



When I started my I. C, S, 
Course of T raining, I was earning 
a salary of $2.50 per day. Since 
enrolling I have been able to 
hold a position as Superinten- 
dent of Construction at a salary 
ranging from $f>0 to $70 per 
week* 

M. P. MORTEN SEN, Strehlow, 
Freese, <£ Petersen, Seattle, 
Wash* 

I can truthfully say that I* C, 
5, Training has been of great 
benefit to me* Since enrolling in 
my Course I have advanced to 
the position of Chief Draftsman 
then Assistant Engineer* I am 
now Office Engineer for the 
Southern Pacific Railroad Co,, 



and a member of the American 
Society of Civil Engineers, and 
my salary has been increased 
many limes what it was when I 
enrolled. 

j. J. FERRIER, % Southern 
Pacific Railroad Co., San 
Francisco, Cal. 

I was formerly employed as a 
clerk in a meat market. 1 am 
now Chief Draftsman for a Steel 
Company in Philadelphia, and 
my salary has been increased 400 
per cent. I credit the largest 
portion of this advancement to 
my L C. S* Course* 

M* S. GRAWL, 1803 Erie Ave., 
Philadelphia, Fa. 



When employed as an a p pren- 
tice in a machine shop, 1 h'.jj'Icl 
my Course of I. C. S, Training 
! am now Draftsman for tht 
Dillon Iron ’Works and my -d kin 
has been increased 375 per cent 
W> A. GALLAND, 3225 Marvb 
St,, Denver, Colo. 

1 am glad to recommend 1. C 
S. Training to any ambitious 
man. My Course has been ■ 
great assistance in advancing nn 
from an office clerk to a poskior 
as Patent Office Draftsman will 
Chaa* E. Gaylord. My salary h 
been increased 500 per cent, sinci 
enrolling, 

C. H, BUELL, 1505 Marqm Ui 
Rldg. T Chicago, 111. 



Length of Service 








-- 



M. S. Hasie, of Dallas, Texas, 
was a clerk earning a small salary. 
He wanted to better himself and 
took the L C. S, way of doing it. 
He is now a bridge contractor 
doing a business of $200,000 a year. 
C. H, Burroughs, of Carthage, N. Y, f 
formerly a mill hand at $2 a day 
advanced through L C. S. Training 
to a position as Superintendent at 
$2 ,500 per year. These are samples 
of the advancement I, C, S. brings 
to many thousands of men. 

If you want to secure promotion 
make the same start that these men 
did; mark and mail the coupon. 
Get out of the untrained rut. Qual- 
ify for a better salary. Protect 
yourself against servitude in old 
age. Become an expert in your 
chosen line of work. You need not 
eave home. You lose no time from your work. You have no books to buy. Every* 
hing is arranged to suit your individual needs and pocketbook. But remember the 
irst step must come from you — you must mark and mail the coupon. This puts 
rou under no obligation to incur expense. It is simply a request for the free expla- 
lation and advice of our experts. If you really want a better salary, make a definite 
ittempt to get it — use the coupon NOW- 



[. C. S. Training 



I enrolled in an I, C. S. 
lourse of Training when em- 
toyed as messenger. I had 
ut little knowledge of tele- 
htiny. My Course advanced 
ic to the position of Tele- 
hone Engineer v. ith the Beil 
'elephant Co., and my salary 
as been increased 700 per 
ent. 

L. SMITH, ‘Y Engineering 
Dept, Bell Tel. Co., Dallas, 
Texas. 

I started my L C. S. Train^ 
ig when employed passing 
in a power house, The 
istruction ofmy Course ena- 
led me to advance from one 
osition to another. 1 am now 



salesman in the New England 
Territory for the Westing- 
house Machine Co., and my 
salary has been advanced 
many times since X enrolled. 

J. H. NICHOLSON, Board of 
Trade Bldg., Boston, Mass. 

1. C. S. Training has been 
one of the chief means for my 
advancing from a position as 
4th assistant in a laboratory 
to Chief Chemist for the 
American Steel Foundries 
at a very large increase in 
salary. 

EhH.QEHLEK, 1609 ShLouis 
Ave., East St. Louis, III. 



Here is YOUR 
Salary-Raising Coupon 



International Correspondence Schools 

Box 872. Scranton, Fa, 

I'Jr-rt.ni- w I [ 3 i uu t further ■ .fc ■ | l^nifim mi ru } 1 

prm, how I C-1H iiisuNJjf (t>x a Liirc-ft mlmy in [lie 
position Tj-lJoJo wbjdl I Ji.Lvt: n i ft r k r 1 1 JK, 



Bookkeeper 
Stenographer 
Ai Writer 
Show-Card Writer 
VT Endow Trimmer 
Commercial Law 
I litt £ t r ntor 
Civil Service 
Chemist 

Text tie- Mill Stiff. 

Eire! rid an 

f. lec 1 ricn I En gin 1 1 1 



Mr-? hnnlcF.1 
Telephone Eng. 
Elec. -high r. Sypl* 
-Mrchan knl Eng. 
Surveyor 
Statinnarv Eng. 
Civil Engineer 
Flu tiding Con. 

A rchllf ct'l 
Arch i5r c( 

St ruelur*[ Enfi. 
Bridge Engineer 
Wining Engineer 



.Yl 2 ftl£ 

St-, art it .Vrt, 

City Staff 




Don’t Be a Wage Slave 




Make $3,000.00 to $5,000.00 a Year 

Be a Doctor of Mechano-Therapy 



Are you tired of working for wages which barely keep body and soul 
together? Have you the ambition to enjoy the profits of your own 
labor? To gain social prominence and financial independence? To 
go forth among your fellow men with your head up — an honored and 
respected citizen of your locality ? 



THEN SEND FOR OUR FREE BOOK 



Entitled “How to Become a Mecllallo-Therap^»t. , ' It tells how every man 
and woman, with an ordinary! common school education, can acquire a pro- 
fession within a few months which vdll insure financial independence for Life, 
GET OUR BOOK— it costs you Doming. 



What is Mechano-Therapy? 



fuprior, toe- 
iod of treat- 



A Personal Word 



From the President of the College. 



Have you ever thought 0£ going Into 
tHimiueaS fur yourself f 



Then tend for my Free boot, it will tell 

you how others aie enjoying a tiro of lux- 
ury., u hlle ^ittinK money away In tbti bonk. 



How YOD fan not nnty pain independence, 

but be a benefit to humanity and a highly 



respected cLMub with til lucomoof 03^)00 
to i£,ow a y ear. 



All I la that you wild me the cnu| 
beluw for my F61EK book. You tali llieu 
dtt-lde + 111 the privacy of yuivr own home 
whether win Is. re embrace She Oppor- 

tunity which J Offer you, or whether you 
will continue to plod along the balance of 
your days slaving for uLburu. 



Steelianu-TJiicrapy in ttie art, or Khnrc, 
ot treating dJHeaae without arugs, It 1 b 
plm liar to Osteopathy, but far nu 
lug the latent, up-to-date moth 
i 1 1 g d i ^fa.HO by the Natural Method. 1 then in 
m Mature heal*— in accordance wltb Na- 
ture'll lawn. 

The Mec liano-Tber&plEt Is a dmglesa t ■ Lr v - 
Rician and & bloodless aurgcun, HJb m-.'itl- 
einCB are hot drtigE, but pa lent i lie eonlbinn- 
tlonsoi foo 4 ,elrcn msbmco, idea, water aod 
motion. 

TbeHechniio-Tlior&pEat Ip pklllodl In com- 
pelting the body TO PC ITS OWN HEALING 
with Its own r&roe, rather than with poison- 
uua drugs of thu old school practitioner- 



CAN I LEARN IT? 



Hava you asked yourself this question T 
W e ans w er, u n healtat J ugly , Y F-.S, 

If you have Boimieh as an oniinary, com- 



mon school education you pun learn. 

bit ion to better your 



-to 



yo 

UA 



re 



If you have the am 
condition— to earn more money 
more leisure — you Chu team. 

Nor does thu require yo*ra of patient 
study- to learn tKeehauo-Th urapy— we tan 
teach you in a very short time, ho that you 
may enter this profession— and when you 
do, you begin to mate money. No teat 
books a re required, be yond those fumtBlieil 
by lie. We supply all Iramwie Mul nuettfisory 
tort books I reft of eo»t to you* No ap- 
paratus la used- You do not oven need a 

f iiace to work- All you require la your 
wo h&uda. 



We Teach You in Your Own Home 



V. r e Can teach you an honorable and prcfttnble profession la a few months, •vHkh will 
ae-ure your financial ind open donee for life. Weein make you master of your n f Imc- 
to come and go as you will— an honored and respected ciElcen, aim an kictimu of iu to 



86,000 a year, we teach you this pleasant, pm ft table prolt-s-ooi] by mall, right Eti )■> I 

home, at your own convenience, and without interfering with y our present du [ lea. IE makon 
np diiTerfinee how old you aro, any ptenson — uuuiorwoman — with justan ordinary ■ h mi n 
school education,, emu learn Meehan b-Tberapy* it is easy to learn, aitd reeults are 
It is simply drUglCs*-? healing, A COhinion-Bense method of treating human ilia ■ ithruit 



i simply d rdgl ess heal I n k 
doHlng the- sy stem with poisonous drugs — that 'a alt. We ha vO taught hundreds nf men m I 



Read What Our Graduates Say 



The atatcrnentH of a few of our graduates 
lie Low verify every claim we make. Bead 
them carefully, and remember that what 
thegensen and women have do™, you may 
do. Thu success thuy have mane, you may 
make. We do not ifivO tbu addruas of the 
p^opifl whore testhnonl&la we print, our 

S , ad nates are meeting with rumarkaahlo 
nanclal rjcouhi, and Shrill It from bavLojr 
their prosperity published broad cast. If 
you wl&b to ranmunioate with any whom 
names are given write- ua mui we 

wlU supply you with the addi 



Treating Physician for Dlabstu 



Dr. Ellsworth unr I biVB all I ran du. ud 
&t Y "TT fnol ffM, atld & 1 IL it phtaK-p| trSflllQR an 
M- D for D>atHrL«. It ii impoHibl, for me to 
Brn?rtk in t-rili sins tp.rm. ■ - F t"h o wonderful iacna 
iti NiKhatiiJ- rln-m py in the treatment of disease. 



ConsiCcra M sc h sou -Therapy Better 

Then Osteopathy 

Dr. B, E, French ojn I eoniidtf KecbanO* 
Tb'i»pt creatly 9 cperi>ir toOiieopstbr, aud as ii 
is a profession so vr ry intorirati n e and cue to 
ppilly lcarnod, 1 mu puprJped that moca du jjoi 
take it np, tiikcuLljf u tiii OpUtso in your cob 
1 -fi^-o is SO itufJtpensita. 



An Enthvalastic 0 reduet* Says Dost 
Pay Ins PrsfeMion 



Dr. Slagle Mja: Irlrchami-Tln'rapy la on, of 
ihn rftinunt, best- li ^ <i 1 lin . Up-lO-ilnLn p rof viiii 'ns, 
On* that is nTnancnlive f mcil the slart— nho 

tlial l ■ jinurtiisU Ln evrry way — on* that in not 
bullion theory — m ( thnl Is pm renal ve— ana Ibal 
will make yon prospuruus wblWyOu ore making 
ullicti well and ha^py. 



women who were formerly cierba— farwiei^— Ptenoprapner?— tutegraph opefatons—lnsiir- 
ftOCu ajte&Ct!— railway employee— In fm-t, or neavly every kUOwn octu [nntion— old im'n of 
dJ 



ability to better tboir conditions. Write for our PTt.EE book, w hi-- h explains all— today 



SIMPLY SEND 
THE COUPON 
FOR THIS 



tllualratad 

BOOK 

Mow To ftatoffli A 



Celt Oat This Coupon jnif Wsif It Today 



AVERTCjIN COLLEGE OF ’lEl iU VU.T]lKfi 4l‘V H 

ll.pt. 1‘JO-I-JJ; Hitdslfli ijtrrfl, Cblrage, 111. 



CJENTT.EWENi— Fleaan send your bonk, ""How tobecasiue 
Slue tin tm-Thr rapi h t, ” free of coh K to mu. 



My Simp..,, 

tty Font tlfflce 

0- T. D. oral. No., , 

(Writ* n«ni«, town and state voi-y plain! 




FREE BOOK 



Try to mUie what thin r ppcrlB.ii.li j nrim TO 

TfH‘. If you arc contented^ and willing k> 



drudge for otheivi all ybnr li^e fur a mere pit- 
lance, our proposition may not internet you. 
But If you Lave a pjkarfc Of manbocHi or worn- 
anhoou left — any ambition whatsoever to 
lujpmvy your condition enclally nud HUAu- 
clally, learu thla pleui^nt iiruri-vnion. It will 
f«n ledepsndnal fvr Ilf*. If in AO to# Jtf— "O 
VERY (iHj—IC |irC all f&r driatls— leffkouf 
trouble vr exyenss, ,'yim^ljf sign tiri.i us 
rile euuprj»» nmc, 

JMEmm COLLEGE OF HEOHANO-TKERAPT 
Drp(, 089 i 3 u-l££ Bandslpb ( bErafa T tlL 





COLD WEATHER 

DOESN'T AFFECT 

The Air-Cooled 

White Lily Gasoline Engine 

It is the same simple, economical, reliable engine every day In the year* 



READ THIS ! 

Hit tatam. ILL 
Dec. 5, J OH. 
While LSI? Mfi< Co* 

Davenport, Iowa. 

Dear Sirs! 

I am UF-ine One of your While 
Li 1 Jf Gasoline En pin ca an v will s;r, 
that I ant very well pleased with 
It in every res peel. I Use it for 
running a saw, a rabhrlinn an l 
dado machine, and inter .1 to e> 1 
bits and an eitr* esiiter^. is nr • 
make quarter nouhds and mould - 
i nif oat of shop scraps. 

I am a carpenter and the cnci no 
Is of ereal value to me. I can 
recommend the White Lily In an> 
one wanting a small powci Elia: - 
handy and economical. 

Tours respectfully. 

(Name givm 

on regtiMl) 





READ THIS I 

El Dorado, Kan. 

Dec* 3 t 1903* 
While LilvMfir. Co. 

Davenport, Iowa. 

Gentlemen: 

l have been using one of your 
gasoline engines for nearly iwo 
years and It works fine. I believe 
Li |c. Us a bigger load than any 
Other engine of the same size and 
price, I have an emerr-itone, 
fcrl nd -atone, lathe, lawn mOwet- 
grindfr, large shoe soie stitcher 
and hie shoe finisher, all con- 
nect d up on shaft rnn by the en- 
title and we have three of the 
machine* going at once nearly all 
tine 1 i me k It run* just as well to- 
day as the day I got It. 
Yours trulyi 



(Name given 

an request) 



3 It. F. 4 Cycle 

The White Lily Engine is built by skilled mechanics, of the best materials, from 
a carefully worked-out design* 

That’s the reason it is strong, simple and reliable* 

It is air-cooled (because there is no need at all of cooling It In any other way), has 
few parts, and no unnecessary size or weight* 

That’s the reason it is light yet powerful— perfect in construction yet low in 
price* 

It is a carefully built, carefully tested engine, backed by a liberal guarantee 
(bath as to H* F* and construction) of a reliable company and sold on 31 
days’ trial* 

That’s the reason it is a safe engine to buy. 

It uses less gasoline and electricity per hour than any engine we know* 

It is sold ready to run, and needs no foundation or any attachment whatever. 

It will work anywhere, and if the work can’t come to the engine, take the engine 
to the work* 

It needs no engineer. 

These are some of the reasons why YOU ought to buy a White Lily. 

Before you buy anything get our Free Illustrated Catalog. Ask us for full in- 
formation, and then compare the White Lily Engine with any other on the 
market. WRITE SOON. 

White Lily Manufacturing Company 



1554 Rockingham Road 



Davenport, Iowa 



Please Mention Popular M echa nice 





* 200:22 

in Six Months from 

20 Hens 

T O tlie average poultryttma that would seem im- 
possible, and when we tell you that we have ac- 
tually done a $500.00 Poultry business with 20 hens 
on a corner in the city garden 30 feet wide by 40 
feet long we are simply stating facts. It would not 
be possible to get such returns by any one of the 
systems of poultry beeping recommended and prac- 
ticed by the American people, still it is an easy mat- 
ter when the new PHILO SYSTEM is adopted. 

can be used in any climate 

THE PHILO SYSTEM 13 UNLIKE ALL OTHEK WAYS OF 

keeping poultry 

mi cl In many respects la Just the reverse, accompli ailing thing* 
Em poultry work that Lave always been, considered lmponstVilu, 
and pelting unheard of results that are hard to believe wltli- 
uiil seeing; however. the facts remain the -ionic and we can 
prove to you every word of the above Btatemetit* 

THE NEW SYSTEM COVERS ALL BRANCHES OF THE 
WORK NECESSARY FOR SUCCESS, 



from selecting the breeder? to marketing the product. It tells 
huff trt get eggs that will lintcb, bow tn hitch nearly evef.v egg 
complete plana Lu detail huw to make every tiling neces- 



and how to raise nearly an the chick* batched, It gives 
nary to run tin* btielneas and at less than half the coM 
reijtih'ed to handle tile poultry buelnei^ h] nay other 
manner. There l« nothing eoinptli'MCod aimat tlie work, 
it rot any Omit uf WolLlan that run handle a ftlW Olid 
hammer can da the work. 

TWO POUND BROILERS IN EIGHT WEEKS 

are raifunl in n ftps re of lefts than a square fool to the 
broiler without any Io?k and the broilers are of the 
very best quality, bringing here three cent* per pound 
above the highest market price. 

OUR SIX MONTHS' OLD PULLETS ARE LAYING AT 
THE RATE OF £1 EGGS EACH PER MONTH 

in a space of two square feet far each bird. No green 
cut tone of any description Is fed, and the food used 
Is Inexpensive as compared with fowl others are using. 

Our new honk, the PHILO SYSTEM OF PROGRESS- 
IVE: POULTRY KEEPING, given full particulars re- 
garding these wonderful discoveries with felon pie, easy 
to understand directions that are right to the point, 
and 15 pages of II lust rat Ions showing all branches of 
the work mm start to finish. 

DON'T LET THE CHICKS DIE IN THE SHELL 
One of oitr secrets of feiicceftft la to save all the 
chickens that are fully developed at hatching time, 
whether they can truck the shell or not. It Is a Simple 
trick end believed to be the secret of the Ancient 
Egyptians and Chinese which enabled them to sell the 
chicks at 10 cents a dozen. 

CHICKEN FEED AT IS CENTS A BUSHEL 
Our liook fells how to make the best green food with 
but Utile trouble and have a good supply any day In 
the year, winter or summer. It Ib Just as Impossible 
to get a large egg yield without green food b« it Is 
to keep a cow without hay or fodder. 



A FEW TESTIMONIALS 

Your system of poultry keeping should appeal to nil 
poultry men. The ml vantage a of your system are ninny, 
and the quality of the large Buck of poultry you have 
j raided on your city lot is the beat evidence of Its suc- 
cess. GEO. L. HARDING, 13 Ingham ton, N. ¥♦ 

Valley Fa]]*. N. Y r ,, Sept, 5. im 
It was my privilege to spend a week In Flmira dur- 
ing August, during which time 1 saw the practical 
nor king of the Philo System of Poultry Keeping, and 
wn* surprised at the results accomplished In a small 
corner of a city yard. “Seeing 1« believing” they say, 
and If I bad not seen. It would have been bard to 
believe that such results could have followed so sen all 
on outlay Of space, time frud money. 

(Rev.) W. W. COS. 

Windsor, Yt., March S r ISOS, 

I consider the one dollar I Invested in the Philo Sys- 
tem. Poultry Review and American Poultry Advocate 
the beat Investment for the money I ever made. 

ROBERT L. PATRICK. 

Wellesley, Mess., March IS, MOB, 
By the way, the Philo System pleases me so far. I 
tin vp uajf hundred jih bright, healthy chicks as I have 
ever owned, now n week old, who have not been Intro- 
duced to a lamp since they were dried off, end I hat In 
pretty wintry March weather, l like your paper. 

GEORGE D. ADAMS. 

SPECIAL INTRODUCTION OFFER— Ry special ar- 
rangement wo are able to give for only $1.00 the book. 



OUR NEW BROODER SAVES TWO CENTS ON EACH 



with the right to usr all plans. One year's subscription 



CHICKEN 

No lamp required. \ T n danger of chilling, overheating 
or burning up the chicken* an with brooders using 
lampH or any kind of fire. They also beep ail lice off 
the Chickens uutun] ntl rally nr kill any that may he Oil 
when placed in the brooder. Our bock gives full plana 
and the right to make and use them. One can be easily 
made in an hour at a cunt of 25 to 50 cents. 



to (he American Poultry Advocate, A monthly paper 
for utility breeders, Upon receipt of $1.00 you will get 
tho book by return mail and your subscription will 
start at once. 

Copy of the Philo System booh and ft year'a subscrip- 
tion to the American Poultry Advocate, both for $1.00. 



Address, American Poultry Advocate, 161 Hogan Block, Syracuse* N/Y- 



Please Mention Popular Mechanic9 







We Sell Mil! work 
for all styles of 
Porches at 
Cut Prices. 



Mitlwork for this Porch, $23,38. 



Oak Stairs, Complete, $28,59. 



Our Stair Department 
will save you from $60 
to $125 on 
every job. 



V, 

\'H}{ 




M Grace-land'* 
Dtmr wflh PI hip Glass 
$11.25 

n 




Windows, 63c. 



I 

P Lilt; Door, 77c. 




500 Sq. Feet Best 
Bldfc. Paper, 37c. 



Old Houses Made New 
at Small Cost! 



Write for Grand Free Millwork Catalog 

5000 Bargains in Doors, Windows, Mouldings, All 
Material for Stairs, Porches,Vestibules, Grilles, fic. 

Quality and Safe Delivery Guaranteed Anywhere 

Send for handsomely illustrated Free Millwork Catalog showing 
all kinds of material for building or remodeling. Everything la the 
latest styles approved by best architects. Each of the 5000 items 
offered at a bargain price. You can buy, direct from the world's largest 
building material plant, whatever you require for modernizing both 
exterior and, interior of your home. All styles of doors, from plain 
pine to finest Art Front Doors of polished hardwood. Prices &0*cents 
up. Windows in every size and style, from plain windows at 63 cents 
to magnificent Venetian Art Glass Windows in beautiful color effects. 
Material for complete flight of stairs, only $24.73 — an actual saving of 
$60 to $125. You wilt be surprised at the small cost of Hardwood 
Flooring, Plate Rail, Beamed Ceilings* artistic Mantels, beautiful 
Grilles and Colonnades, Sleeping Porches and other up-to-date Im- 
provements that a ay carpenter can put in. 

We Undersell Everybody 
on Building' Material 

We do a business of over a million dollars a year. We carry immense 
Stocks of guaranteed building material In our own warehouses aiul lumber 
yard*. Ho other concern can duplicate our prices. All our material is guar- 
anteed up to the Official Grades of the Sash & Door Manufacturer-^ 1, Associa- 
tions, We sell for cash and ship everywhere under an absolute guarantee of 
safe delivery and satisfaction or money back. 

If you are going to build, remodel or repair a house, bam or any other 
building, we can save you from 50 to 75 per cent of the usual cost. Don't fail 
to send for the Free Catalog of Millwork and Building Material. 

Gordon -Van Tine’s Famous Book of Plans FREE! 
44 Complete Houses, Bungalows, Cottages, Bams 

The most popular collection of plans for beautiful, practical homes. Up-io 
the minute in style. Correct in every detail. Designed by licensed architects. 
Don't build until you see these handsome homes. The complete Book of 
Plans mailed free on receipt of 10 cents to covet cost of packing and postage. 



Gordon -Van Tine Company 

World’s Largest Building Material Plant 
r Jji| Case Street Davenport, Iowa 





’'ClarcmonL" Door, 
with CfearC tans. $450 



Art Window* *3 .75. 




■'Manhattan." 
Etched Glass, 



Door, 

$3-16, 




ComhinAiion Oak Hite Rail and tOO Lined Feet Oik Flooring, 80c. 
Picture Moulding, per Foot. 7c. 



Oik Beamed Ceiling, Lineal Fool, L3c. Classic Mantel, $24,75. 
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Direct Const 

Ouc perfect AU IRON PIPE intern of plum* In. 

£4DdnM||i| l or]'t»urbKdl. Atfwmikiram 
IwtllllcIlkUDlworL Suil Dim, Lewd mccl w» 



TTiit gofteisw 
Clctcl Outfit. 
|l|.S(h 

Low T i* n k 

CLoa«t Mk* 

tbovo LnbdLLn- 

ruOcri C 1*1 fur 

tll£& 



noney saving catalog free 



AND 



MATERIAL 



READY 
30 HOOFING 

Hill T?n4i of «3 an d 
. V-jl n iri-nili* of Y Olcan 
Ho«an)F l B0Tftr*L pioer* 
Ih to tub r -lt of m 
k*u tqqart fe«L Bt 

Sr S 5 s Per Roll 

Order dale* *bll* JtluCa, 



BALY 4 NIIED RANGE 

BOILERS 

All lw(*j 1U 'HD poa Ddl 
prwatins; HO Ion*, 
0n1,l4.GO. 
Convlil* »Ub steed. 
Tuba end On 

•0.20. 



E 3 



CEMENT STONEWARE 
LAUNDRY TUBS 

Chat HiinlM in ttrdraiiflo 
OKiBld, fltti elPO meuillto Hnr— 
lornlilwl with cut I ran lece— 

13.95 AND UP. 



Writ* tmKr for nsi 
Booh RaUdpmu^MLleu. 



Pneumatic Water Supply Systems 

We will furnish too. with a ccto- 
plete running water outfit *Hflraa 
OPOitj water KYOrltB, Price* ijl t \ go 
from 94 U 00 each op, Oomulctc 
£imlha (iLoimhing on Lilt 1 i fee obnwp 
In filoturt' from $ liixQl) up. 



BATHROOM OUTFITS 
From *24,50 to #125.00 



r eBlttfeil (Istmlot Ne. lOteoftriui 
MvnC4Ji«fiit4 14 tUfll Tiiu«*‘ beau. 



KUIIISOHE 
HOLf. HIH 
HITCH EH SINKS 
U1 Kind* of FarMlaln 
EemuMed Kite tun Sink*. 
W.Ufc beekl. drmLB bunk, 
■ La. Oilr'itoek la r^miiii-to 
wnfi «Uih« uf it* ft dwrtiF 
U«n 1 butt faf mnnf ur 
llnifbL Wall, — 



2395 Archer Ave. 

CHICAGO 



HEATING PLANTS 

Dob'f Hunk jon n* 
uul afford * under n 
ll*t Wiifruf £ttu 
tl eating Fla nl U 1 1 fOB 
nLeardiun*. Gp«. 

Id vn« lor ant glut 
In *ub locally, Jlini 
free. Tub 



W* need FRGB 

detailed hHIDH«i» 
receipt of rough 
eke irfi or plan of Ibe 
bond Ing to be heat- 
ed. Fro-lbut alien- 
tlnn. Quick 
phJomfnt 
time for thla 
Winter. 




■33G9I 



No.45 



EVERYTHING*; 

For Furnace Work 



w* 



Price *49 « 

Drfinrnjto igf Station last of 
Giubi utHartkofto OLio Rirar 



Heals 7 or 

8 Room a 



Rmll 

Tia Ploa 



All ounce of performance is worth a pound of promise 
This truism aptly applies to the problem of real saving 
and perfect satisfaction in heating the home. Read 
our offer. It places all the responsibility on us. We 
have to make good. You take no risk. 

On Free Trial at Our Expense ^ 

Tms waft 

Aik Fer Our Free He a tin* Plan* 

Seivlm H i rough sketch of *ny building you wlaJi to heat and, wiihuut nny charge Qr 
T on Vdujr part w* well have ouf ciciKrti preyart p sfmplt, ct ear pL-m which you 
cute cakil> understand^ showing every detad of the furnace. pipe*. registers. etc., in rtndr 
ffright pfrStl^ ^ the “** CMM to yoL1 Ul * «q“*P*MOt delivered it ywr station. 

Rookie “Modern Vurm lt»|f» r " and u Tb^ Hear 

- fir5t cle . af L* " pSa ’ D9 PrineiplM that oiiitioi t* ignored it [h .r heating of 

any budding is ace^phstied i.-erfucLly and. cconmnEcaUy. The «tc™i gives naruei* ml 

*!’» ** «i"» >1" 11“ 

HESS WARMING & VENTILATING CO. , MO T.com. BH*., CHICAGO 



Flamlwyanf Pattern, 
Special Side Wall Reifis> 
ter and Frame 



Air S*pNt» 
Stub Mb. 2 
for Mctil FNf* 



Moorish Dc^Lirn. 
Wafer side Wall 
Peel iter and Frame 
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"5/ie nil 
and tews 

a* the 

Washer goea. 





— m *!n just 

ate minuter, 
a tub of 
clean clothes l 11 



The Electric Washer at Work 

A Marvelous Machine that for 2 Cents a Week 
Does All the Family Washing and Wringing 



This machine we consider the greatest labor- 
saver for women since the sewing machine was 
invented. And even the sewing machine must 
look to its laurels now. 

The 1900 Electric Washer does oil the wash* 
infr and wringing. 

It cuts the cost of washing and wringing to 2 
cents a week — for electricity. 

It's as easy to start or stop as to turn an elec- 
tric light on or oil. 



And it is so simple and complete that no elec- 
trician is needed to install it. 

Women who see the Washer at work just rub 
their eyes in amazement. Yet here it is — actu- 
ally doing the washing quicker and better and 
cheaper than it was ever done before — w ithout 
a hand to touch it! 

Another triumph for Electricity^-taking rank 
with the Telegraph, the Telephone* the Talking 
Machine and the wonders of ■■ Wireless." 



The 1900 Electric Washer 

Sent Anywhere On Trial at Our Expense and Risk 



We claim that this machine will wash a tubful 
of clothes in Two to A ix Minutes 
— That it will wash clothes spotlessly clean 
without injuring the moat delicate fabrics 
— That it m ukes boiling clothes unnecessary 
—That it saves soap* saves fuel* saves wear 
and tear on the clothes — and, best of all, saves 
the woman. 

It goes far toward solving the Servant Frub- 
Itm, by cutting out wash-day drudgery. And. to 
the woman who does her own work or depends on 
public laundries, it is an inestimable advantage. 

Think of being able to sew or read while the 
Washer is doing its work I None of the fuss nod 
wony that has been a part of wash-day* Every- 
thing quiet and orderly, instead of all topsy- 
turvey. The washing done and out on the line 
hours ahead of the old way. 

Just remember, please, that we arc not paint- 
log a "word-picture. 11 but stating simple facts. 

We are so deeply in earnest about it that we 
will gladly send you an Electric Washer and 
Wringer— the complete outfit— fora month's free 
trial. Yes, and we will pay the freight. We 
furnish a splendid 1900 Electric Wringer FR.EE 
with everv Washer. This free trial offer is to any 
responsible person anywhere in the world* 



If you don't fall in love with the Electric 
Washer after giving it a four weeks' test, we will 
take it back. The trial will cost you not a cent* 
It will not place you under any obligation. Feel 
just as free to return the Washer as you are to 
keep it if suited. 

Ask Your Electric Light Company 

Call up your Central Lighting Station on the 
telephone. Ask for the Manager. He knows al] 
about the 1900 Electric Washer, It is part of his 
business to keep posted on all the new uses of 
electricity. He will tell you that the "UJ00" Elec- 
tric is an immense success— that thousands ate 
in use iu the best homes throughout the country. 

Write for Free Book, “Electric Wash Day” 

The story of the Electric Washer is one of 
absorbing interest It strikes a responsive chord 
in the heart of every woman to whom wash-day 
is now a dread. You owe it to yourself to look 
deeper into the subject. Send for the free book, 
while you have our address before you:— 

The ISHJO WasnerCo., JlPIKi Henry St., Bingham- 
ton, N* Y, Or, if you live in Canada* address 
the Canadian 1900 Washer Co., 3 jS Yonge St., 
Toronto* Canada. 



( We supply a Water Motor instead of Electric Motor, if desired, Only 30 pounds of tester pressure needed.) 



SANITARY HORSE CLEANING DEVICE 




CONK AD HAMMER, Patentee 



GREATEST MONEY. TIME AND LABOR SAVER. The only Arpiratu* which removes all dirl Instantly 

allow Lr In Hr all over the stables. Jttuuinri about 3^4 horse jjmjrer SteiBl or Gas 
Engine or Electric Motor to run this Machine. 



It is the only really Sanitary Morse Cleaning 
Device on the Market 



Removes every particle of d si, loose hair, dandruff or scurf. 
0)teiis the [hftrt-Fi. Prevent* dl*caie* Doe* the work In one 
tenth the lime. 



ADVANTAGES 



Thts apparatus poa*E*ve« the following 

UhiqUe ad^antagraJ 



Jt removes all the dirt on the animal's 
*lt in, cleansing both the surface and the pons. 
Ik lid creating a perfectly clean and sanitary 
condition. 



Ehahles Ihc owner of horses lo Obtain better 
results at a smaller cost. 

It as easv to manipulate. Takes but a fe^ 
minutes to acquaint your help with thu handling 



It improves the an imal's health by open- 
ing and thoroughly cleaning the pores of its 
shin and remove* all microbes of disease. 

It Cure!* skin diseases hy removing their cause, 
ft is thoroughly hygienic and sanitary. 

Not only 5s the animal 1 ’* coal cleaned more perfectly lhan b? any mean* hereto- 
Toie known, but (he particles removed are conveyed to a closed receptacle instead 
of being scattered and disseminated around the stable. Produces a perfectly sani- 
tary And healthful condition in the surrounding!;. 



of (bis apparatus. 



DOBS THE WORK IN QNB-TENTH THE TIME 



Has connections for from 1 to 4 Lubes ena- 
bling the cleaning of 4 horses at the rame time. 
Tubing can, be led to any part of the aiabEe. 



A hoi*® can be thoroughly cleaned in from three to five minuLea by this improved 
apparatus while withlhe present currycomb and brush It lakes from twenty minutes 
to an hour of vigorous rubbing and then It is not thoroughly cleaned and tf the 
workman is laity or tired the horse is only superficially brushed and curried to 
brighten up his skin. 



For further particulars and Prices write 

Sanitary Horse Cleaning Device Mfg. Co. "SSii® 1 . »?ST!f v 



OUR SAVINGS BANK CLOCK 




Will loach ym V > mto moeoy, *4 
1*4*1 ^n.fl r.lin H. rln,y r tor yuil CSU- 
u.it wjud the cluck until yew Inicrt 

ft ci rj (i in ili-. ilut. L l Iiblb an alarm 

Attach in, ml And rnrtn .4 Lours null 

Hue* fill winil f|r 

The c r ?in y^U put In the *tul un- 
1h- L i the |il Wal.il Hi-.ce which 

tl^'Ma Uln YiinilLmg uiurhimiitl, etrw»fJ 
until am 1 1 coin in innerted, This 

ti'.vint lurk IJ. Uiinldi bUlOIELbtteftlly 
vv i thin n few bfmiB, but tU* Cluck 
run* thfi fii-1 24 hi .urn and th ■ n you 
mult l<ul In Another Culn to wind It 
■B*hl . 

3 lift tliimi atlhbiiii'ht in ah#* tha 
(leek am-fitt and TuU wjI| ^-n try the 
IILijaL: i[ i.il thrii It i* very onmiwn- 
lutl Trill uatuvlly wind ichx'k win -ft 
y. hi 1 H i. - *]ht m wtui w- ilh ih in thick 
Juu 1 1 1 ■ i .- r. ulckel, dinw 

u-r '[wnny, batar* y,>u c^u. 

JmHB * ! 58-u 3& «1 ' 41 ■ ..Iiir |-!li t I* l i.vi! I- inniL'll 

JH B >• ii ' « 

v . t. 

Cuiji B-iSay, hut can ptrt In si 

nntn} m yvtl VVLiL, but you 

mupt pill 9a at leart One v ..n H or fj -n fun Wni-1 J -Ur cl.ick. 

If yaudfi not Want to save for ycnirnolf, put sfiffi- *s>nir|hinf f -r ynor 
lun, daughter, nether or talker. CLriitiDafl or birthday irntrote, vaw'a- 
tiun, Ihtursncs ElutlkM.,, »r buy tha clmJc tar pomoqau you 

W«n| to ti'seli to iSflVfl, Surnty yu iiRVc MonlmnE like this. 



Price $2.50 (U. S, Postage stamps accepted) 

KnftLi- nne nil amnn^ y i .ur trtandf nxuJ ruakc a, nun moony f>>r ymrwdl. 
For pranaium mors, wo will make tin* tallowing l^vqunntLly rat.-a : 



10 Clocks at 52.00 $20.00 J00 Clockf $1.50 $1$0.Q0 

2S Clocks al $1.75 $4175 5M and gvcral $1,H) $700 00 

FUTCRAFT SAVINGS BANK CLOCK CO, 

1307 Marqueile BuiLdlnj. CHICAGO. ILL* 



t HHVICAL 

EXAMINATION 

of apparently worthless ma- 
terials often shows them to be 
of great value* Dor/t think 
that gold and silver are the 
only minerals worth hunting 
for* Pi* re Limeston e, Clay f Sha le, Silica f 
Kaolin, Fuller^ Earth, Sand and Phos- 
phate Rock are often overlooked by pros- 
pectors who go farther and fare worse* 

M^ay A good prospect is left undeveloped because 
its owners hesitate to spend a few dollars necessary 
to obtain absolute information regarding its value* 

Send the samples you think have value to us and 
we will quote you a price for examining them 
and reporting on their value. 

THE MINER- LAWR1E LABORATORIES 

CuRHOiUug Ohemteca tit .Popular 

355 Dearborn Slreel lilScJTjL Chicago, III. 





f LLU \ Burns Smoke 

Heating System j Saves Coal 

WARM AIR - STEAM - HOT WATER 



I TS TUB FECK- WILLIAMSON COMPANY UNDERFEED SYSTEM OF HEATING — applied 
either to warm-air furnaces, steam or hot water plants— two of the greatest problems 
of Heating are solved. Unequalled economy in coal and consumption of smoke are 
happy re s nits of the Under feed plan. This means *ma?/cr coni bHlaand healthier t cleaner homes. 
The Underfeed stoking system applied in the Peck- Williamson line of heaters, has municipal 
indorsement la hundreds of cities* It Is the eolation of the smoke problem, officially 
approved. In the Underfeed, cheapest slack yields as much dean* oven heat as highest 
priced anthracite* YOU save the big difference in cost. 

Peck - W illiamsonl Furnaces-Wa™ Air 
UNDERFEE Dj Boilers —Steam 4 Water 
Save to on Coal Bills 

With coal fed from below and alt fire on top, smoke and gases must pass through the 
flame and are consumed. Ashes are few and are removed by shaking the grate bar as in ordinary 
furnaces and boilers. 

Cincinnati h waging a campaign for a cleaner city. In a TIMES -STAR interview, 
XV. £. Rowland, engineer at the Big Power Building, declared: 



This shown (Ah' fltretm 
(JKfl //of Water Underfeed 
Hotter, 



r. tit#* rat U.'* shotrn furnace 
without caaitiQ. cuf ufcrv to 
short hart eoiil in farced up 
u nclf r fi re t %eh ieh 0 In nHJOW top ■ 



JI 3totonlrdftM Underfeed nfcnkiitir prevent rnnoke, but It k»t«i ua co»l tad monpy, To prevent 

(moku requires pelfeot minbuntlmi unit perfect comb astto a means greatest 

h '»t. Kmokn gruLnip up the stuck means limn of tieut Aud wants of conJ, 

We lmve proved this by our experience. The Bavin a is about SO & day.’* 

The same proportionate saving results are 
offered in the Peck-WNliamson Underfeed 
Heating System for all classes of buildings 
and more particularly for residences* We've 
hundreds of testimonials from Underfeed 
u^ers, giving figures which show that the 
Underfeed soon pays far itself* We'd like 
to sund a lot of fac- simile letters and out 
Underfeed Booklet for warm air heating or 
our Special Catalogue of Steam and Hot 
Water Underfeed Boilers, 

MdaIliik plini *. nd i^rricei of OUT 
Enff iiicericiff Department ire your* — 

ALL FRE£. Write to-day, fifim 
name of local dealer with whom you 
prefer to deal. 

The Peck -Williamson Co., 

390 W, Fiftb St.. Cincinnati, 0. 

Our 1909 Selling Flans are Valuable 
to All Furnace aud Hardware Men 
And Plumbers, W rite fur tliein,. 








Giving full information in Patent Mat- 
ters, and two others telling what to 
invent and a history of successful 
inventions, 



SEND US A SKETCH 



of an invention for our opinion as to 
patentability which will he rendered 
without charge. If we believe it to be 
new* we will issue a contract under 
wh ich 



WE REFUND ALL FEES IF WE 
FAIL TO OBTAIN A PATENT 



We advertise Patents of our clients for sale in 
prominent dailies at our expense 



CONSCIENTIOUS SERVICE 



Write for Oar Books 

WOODWARD & CHANDLEE 

Registered Httomcys 1255 F Street, Washington, D. C, 




PATENTS 



secured rromptly and with special regard 
to the legal protection of the invention 



HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 

C. L . PARKER, Patent Lawyer 

cots. Caveats, Trade Marks. Copyrights, Report# a# to Patentability. Validity and 
Infringement. Patent Suits Conducted in all States 

REFERENCES ; American Tire Co.* * Upplncott Pencil Co,, Automatic Vending Machine Co„ International Ore Treat- 
ing Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Go.. Builders Iron Foundry, Morgan Machine 
and Engineering Co,, Bertshlrfl Specialty Cq., Stewart "Window tsha.de co., Macon Hhear Co*, Acme Canopy Do*, Oakew 
Manufacturing Co.* Cox Implement Co . Columbus Buggy Co*, National Index Co*. Bandy Box Co,, Iron-Gla Co., Uy- Prod- 
ucts Chemical Go , Alabama Brewing Co*, National Offset Co., Antiseptic Supply Co„ Floor rleim Co,, Fat Pioducts ReZln- 
lug Co* t Richmond Electric Co., Ballway Buriace i outact SupplU-e Co., Nalloniil Electric Works, Modem Electric C o. 



Mr* Parker on November I, 19C3, after having been a member of the h xamlnlng Corps of the U* B. Patent Office for over 
five yearn, resigned bis position at* examiner to take up the practice of patent law, 

Address 210 McGILL BUILDING • WASHINGTON, l>. C* 



B .$. & JUUACET, Washington, Q.C. Eatab, 1863, | 



give you IppOof of the money value of the 
patents we procure.— L. & L. 



CHIPS FB.OM THE WOODWORKER, 



Dow many dl (Ft* rout tilings nre there dial will mulct 1 i 
Journal run but? 

* # 

Nothing done SO well but It might be better, nor no 
badly but It tii I giit be worse. 



A poor blowpipe system Ik better than none, but a 
good one la the best Investment, 



It take- 1 * n good man to work Out anot tier's Ideas o? 
obUiusiaK'tlcaJ.ly as he would Ills own. 



Have you over stopped to think that may bo you are 
running your emery wlwel too fast? 



A Utile hole in n roof can do a big lot of damage, espe- 
cially if It iu over bolting or machinery* 



Men who nre not wet! balanced are like machines that 
are not In balunoo — they tmike lots of noise* 

• 

a * 

Constantly complaining shout a machine doesn't make 
It do any bettor work* uor put the operator in shape to 
make It do It. 



Patents 

Trade-Marks 

Designs 

Copyrights 



Y OUR ability to protect your 
patent from Infringement 
depends largely on the pre- 
sentation of the original appli- 
cation. 

The market value of your pat- 
ent depend a on the manner in 
which the invention is set forth 
in the claims* Let me tell yon 
more about it. 

Sent! for my booklet on Pat- 
ents, Trade - Marks* Designs, 
Copy rights* 

i 

LANG DON MOORE, 

*tta and F Sts. WASHINGTON. D* C* 

Ex- A ha t. tfxamlht'r U. S. Tat* Off. 



DATPMTC FOR PROFIT, MUST FULLY PRO* 
I M I Llv I O TECT AN INVENTION. Address 

MASON, FENWICK & LAWRENCE, Patent and Trade Mark Lawyers 

WASHINGTON. D, C, Established 47 Tears Illustrated Booklet on application 

REFERENCES; B, F* Avery A Sana, Louisville, Ky, ; McGIiv&Rrooki Co., Scranton, Pa.; St^ber Machlna Co.. Utica, N. V.: 
Lurk purl OUaj Ok, Luckport, N. ¥.; Hardman, Peck 4 Co.. New York City; Larkin Company, Buffalo, N. T hum ilh Engineer- 

IngUo,, Allentown, Pa,; Randolph Paper Box Co,, Itlrtmioud, Ya,; Denver tW and Electric (jo., Denver, Colo,, and Oemi circle of 
alien* Terms Moderate. prBE CAREFUL IN THE SELECTION OF AN ATTORN EV. 



PATENTS 



THAT PROTECT 
AND PAY 

WATSON E. COLEMAN 

Rcgi»t«rcil Filet! Attorney 
616 P Street, N. W. WASHINGTON, D. C. 

A.1' k <■ arid Ruoti Fra; Highest ftelsresces; Best Services. 



ATENTS 

•ecu red or fee returned. WHITE FOB (5.00 Free 
Coupon discount on Attorney's Fee* Free report 
V sl to patent ibi lily Send aketoh ol your invention. 

BTOHEST REFERENCES R . flOSWELL & CO. 
LONG EXPERIENCE prjrlar Bulldinn Wa hlrmltn. P.C, 




FREE 



Protect Your Idea! ^ 



TWO BOOKS: 

“Inventor’s Guide” 

AND - — 

76-Page “PtmI Hi 

Fortunes in Patents” 

"Whit and Hot* * lift [ftveflC* 



Trade- Harks, LopyrlghLsi 
prims. Labels 
Registered 

ADVICE FREE 



PATENTS 



terrespandeocc Solidied 



SPECIAL OFFER: Send sketches or muilnt ztrnl 
I iJ2p r description o£ Invention for FRKK 8KAKLI1 of 
Patent Office Records and Report as to patentability. 
You will save TIME and MONK' V, 



Expert — From pi Services. 

E. E. VROOMAN 



REFERENCES: 



THAT PAY 

fat* lira* irCJf hniMc 

mu jt€THunal n Mention.’ 1 

E. E. V , 



Illlihe,it References 

Heglntorrul Patent Attorney 
Patent Lawyer, (ftthmt Litigation) 

1171 F SC 'Washington, D. C. 



American Wniionnl ISnnt 
Wiuhlotftnn, ll. (I 

Little 0 Inn t liaj Pn*< tH, 
Diiliiu, Tmkl 

fjimj LlthoKTfl [>h Oik. 

New York CltJ. N, ¥, 

Furmuii MTi( Oftr. 

Norfolk, Vn. 

Kcw Era MTn Oft,* 

FaLrltolA lows. 

The Parrv Rt nt llooery On., 
OkLnhomn Lily, Ok la 

Bell Show Print (k, 

HijjoarQMjr. Ia- 



DATE NTS 

, : TRADEMARKS AND COPYRIGHTS 

SECURED OR FEE RETURRED 



Rend model or sketch and description of year 
Invention for free seareli of the iL S, Patent 
Office reed rdH. 

Our Four Books mailed Free to any address, 
Send for these lmokH ; the finest publications ever 
issued for free distribution* 

MOW TO OBTAIN A PATENT 

Our Illustrated eighty page Guide Hook la an 
In vn I Liable book of reference for Inventors and 
con t ei l UK iCIfl met 1 lmn lea) movements Illustrated 
anti described. 

FORTUNES tN PATENTS 

Tells how to invent for profit and glvea his- 
tory of successful Inventions. 

WHAT TO INVENT 

Contains a valuable Hist of Inventions Wauled 
mul suggestions concerning profitable fields of 
Invention, Also Information regarding prizes 
offered for Inventions, among which la & 

PRIZE OF ONE MILLION DOLLARS 
offered lor one Invention and $ 10,000 for others. 

PATENTS THAT PAY 

Contains facsimiles of unsoMelted letters from 
our clients who have built up profitable enter- 
prises rounded upon patents procured by us. 
Also indorsements from prominent Inventors, tnuu- 
ufncturers t Senators, (Congressmen, Govern ore, atc- 
we advertise Our clients ' inventions free 
In a list of Honda y Newspapers with two lull Null 
cL rental mu and In the JrorJcPe Progress. Sample 
Copy Free, 



VICTOR J. EVANS & CO* 

1 Formerly Evans, Wllkens & Co.) 

Main Offices, 615 M F‘ Street, N. W„ Washington, D. C, 



Don’t Send a Dollar 



on patents un- 
til you have 
read the hook we will send free on request. 

BE XT JAM IK & BASSETT, 

514 V Street Wn,*hingicm T 3>, C* 



PATENTS 

Carata! attention given to the proaMsofcfou of business before 
the patent olc«. Patent# procured ubiluu bl torratr fee called 
fne until pnten i i * allowed. (33 years experience,) Write 
fi>r "Inventor’s Guido ,T Address 

Franklin H, Hough 

Waihinaton Loin £r Trust Bldf. Washington, D C- 

When & h: tm lu cwnveycr gels to breaking links conllnn- 
nllj + , It la generally cheaper to buy u Di*w cliulci than to 
keep pi tcli lug Eu with new links, 

* 

• • 

If you turn hm-K every time yea meet with dlsadvan- 
i lives, you wifi lie kepi so busy turning back that you 
won't have titne to lucunipHtrii much. 

• 

* * 

Mnyln the foreman ran think letter by sitting down in 
the factory, bill Et Is nut n good exuniulti In bd for Lhn 
ntherS with thinking tendencies. If yf'ur thoughts weigh 
too heavily fur you to stand up, go to tbn oiUee arid sit 
down. 

* 

* * 

You may not think your Lush lias any special imprest 
In your well-being, but you pan lie sure that ho has a 
deeper Interest limn the poll Heal stump speaker, and gen- 
erally he is much more w^rlh IlMleniug to, 

* * 

It may ?eora a little strange, but It Is a fact Just the 
Binii^ I hat some iilcji wliu know how to file ks*w« tinte 
neglected to lenm b«w to use n file. It is not uuvnmm.ra 
to tn-iir a fill? rubbing mi tile return Stroke, nrul there !l 
little else so harmful to the fib-; it shortens Its life by 
hit If and It doesn't do its £■'*"“1 work while it EupIn, Lift 
your file Just ji little, and cui on the forward etroke only; 
you will du twice the work and do it. better, li la not liv- 
able ihni most men who Imve [bis rubbing hnblt lean 
over on the work jihd thereby Inc-reft re their own labor ns 
well as that of the flic. There In a big difference In tbf 
two ways, mid If you have never tried it, do ho next limn 
you work era a caw, and see how much easier It la r 



™ INVENTOR’S UNIVERSAL EDUCATOR 

MLS ALL A BOLT PATES TS, 

HOW TO SlCUHL THKM . EiAS 

600 MECHANICAL MOVEMENTS 
also 50 PERPETUAL MOTIONS 



INVENTIONS - H«w to Protect, Sell and Huy Them 
by F Tt Wrijifht Prei portpud 

POPULAR MFCBAKlOi BOOK BFPT., - - CHICAGO 




T YOUR IDEAS 

«1 00,600 for one Invention* 

an other Book lb 

Obtain a Pair nr* & “tf bat fo in vepr r 
sent free. Bend rough sketch fur free 
report AS to patent ability, We tt'ItvW- 
tlte your patent for sale a tour expense. 
Patent Obtained or Fee Returned. 
C HANDLES A CHANDLEE, Pat flat A« f y% 
910 F, Street* WoafaliigtoD* D. C, 



Erflry Inventor ihon Id Imre a rop y. Price #1-00 by inaU 

Ailditw 

R C- DIETERICH, Ouray Bldg., Washington, D. CL 



P 



ATENTS 

Valuable Book oa Patentn FREE. Telle how tw bpcdiw 
then i at low coet. How tc sell a Fateot tad What te 
Invent fnr profit. Crivcfl Jd t ■Chan Lea I ilcyenicnta 1*, 
Valuable to JiiYPDtPM, Full of It nnej Ubkin*: fatest Informa- 
tion, NEW BOOK FRKE to bLI who write, 

O'MEARA k BROCK* Patent Aliya.. 

• i* r, 5TRCCT ■ wABHENCVaH. d. cl 



PltfiR*' Mention Papular J/ccAftftfcji 



WE MANUFACTURE TO ORDER 

Dies, Tools and Automatic Machines 

ALSO HARDWARE SPECIALTIES AND PATENTED NOVELTIES 

Eilimalr* lllinuhed or Eipcrt Work. Send Drawing ot Sarrsie. Booklet Free. Write Today. 

STAMPING & TOOL CO. LA CROSSE, WISCONSIN 



MODELS 

EXPERIMENTAL AND ELECTRICAL WORK 

IbTentlnm, lifHlsfiit^ nnil PertwitiJ 
Hidjli <’111*1 J'LxliiTni uoti W iirklijg 

>fodr] ^utll'UcWi I* fit u tiii*. Dies, Tvulu, C« v ur8 

Wrlt-L* lor Cululuit 

WAGNER MODEL WORKS, Office t Worts. 0 I'obant SI., Chicago 



REGAL MODEL WORKS 

J.T.H, PATERSON, Prow. 

192-194 S, CLARK ST, t CHICAGO 
WnriiNg models; ENperimtitlal Werl; S^edil M jthinfi-y; M»!»f 
Spicialrics; EittErieil MtchanlSB* Mechanical Molicn ; InsBfO- 
mntlf ; Impftmutr; MbIiI Patterns: Sear Wtaeel»T Decs: Toate; 
Eihtbjta;. Novelties; Designs; Mrcharikel Supplies; Dcnuin- 
strallit Mtideii for Salesman and Pa lent Differ, Pat- 
en la. and hoLnliaov Gne lapec and Canrnleliif, £tc r 



Let Us Be Your Factory 

Wi> manufacture Novelties and construct Special Ma- 
chinery to order; do Model aud Experimental Work also. 
Write ui toUjiy about that Idea. Our advice und prices 
free for the asking, 

ACORN BRASS MFG.CO, 

M North Peoria Street CHICAGO* ILL. 



Let Us Act As Your Factory 

We have one of the bewi equipped ahopa In the Umlcd Stales 
andean turnout vour work tor you cheaper than you can 
ncjHRlbiv do It y on r self. B«td drawings or models for tad- 
matea on dies* tools and manufacture ot your article in 
I qua ni l ties. ^ 

Metal Specialties Manufacturing Co. 

IB t34 VP* Randolph St-* Chicago. tJ* S*A 



WE CAN MANUFACTURE 

CU^nppr 1 tkiLEi you. enii dw It 

LET US NAME PRICE 

on anything y^u Im?** to mulfu 

We do both IRON and WOOD WORK 
Wood and Metal Patterns, etc. 

THE REED MEG- CO- Box 401, Springfield, Ohio 



New British Patent Act 



TJ ESPONS1BLE in an ufa during firm operating large, Up-la- 
^ date brass and copper rolll&ff mills- 1 tv RitfnfnKbam. Eng- 
land. la ci pen to tvedvt or«jWM]i from owners of American 
PnlehTu protected in Crat l3rhain T for Lire production of any 
of the under. noted article* Of machines: 



Blanking Machines. 

Cupping Machines. 

Drawing Dresses. 

Power Stamping Machines. 

Cartridge Piercing Machines, 
heading Machines. 

Indenting Machines. 

Bullet Machines ol every description. 

Cutting- oil Machines, 

Automatic Feeds for the whole erf 1 he above. 
Machines for the Manufacture of Explosives, 
Paper Tube (tolling Machine lor Sporting 
Case Work. 

Paper Tube Polishing Machines, 

Pi vet and Nail Machines, 

Detonator Machinery, 

Wire Covering Machinery. 

Apply in tinvL 5 tan w to 

J. H. LAU Sc COMPANY 

P. O. Boi .WO. New York Ci<Y, New York 



INVENTORS 

Our Brain Belongs To You 

VVt! hart: hflliK*! n Cf- L nt. iiiaiii Avur mwluUtlraJ ihfflrMlU** flur 
liinm »rn fr re* **( Uhuf-g*. All wr w*ul iu-n.-r.urn k i<* huHil 
k..iir Ulmh-t, S|H i'tHl MaifliMii'ry or Tools tn mamifaeUiri- nUwl* 
, U [UI ^iNidu or imvrUliw'of nr» kind. *r« oxih-H nuN-liink* 
uni mir eowft* nv^r thirty yi-ars. UuuaulUEiiin frir, 

■iso our EUwikltt No. lit, 

A. NACKE & SOM, 240 S. 9lh Street, Philadelphia, Pa. 



Ltl U» Make Ytiir Metal Parts 

We make anything to order — Stampings, 

Sheet Metal work-ftuylhliK a good machine- 
shop should do— we do— because we're gwd 
ones. We publish ** The Silent Fariaur/ 1 Ask for 
a sample copy, Write us. 

THE GLOBE MACHINE 6 STAMPING CO. 

3610 Avenue, N. EL * Cleveland. Ohio 





W'HtN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IV, 

WRITE BUREAU OF INFORMATION 
POPULAR MECHANICS CHICAGO. 



Fine Tools, PimchesJHes— a d SJSf*Sa 

Intern alien al Miniature Railway Co., Elgin, Ell. 

manufacturers Miniature UalLwayn and Park A 1 tractions 



MODELS and GEARS Ir DIE. MODELS SPECIAL 

INVENTIONS PERFECTED HI WORK TOOLS MACHINERY 

Catalogs FnCE sens *« stamps HI NATIONAL STAMPING AND ELECTRIC WORKS 
UNION MODEL WORKS. 191 Soirih Clark St.. Okkata. III. HI IS3-H» J.WkH. w. ■■■ 





PATENTS 



THE FIRST STEP 

If you have made an invention and contem- 
plate applying for a patent, the first step is, 
learn whether your idea is new and patentable. 
Do not depend on the fact that you or your 
friends have never seen anything of the kind. 
Send us a pencil sketch, showing plainly 
your invention, and write out ft brief descrip- 
tion of its construction and operation, as well as 
you can. If you have a model, send it instead 
of the sketch. 

We will find out whether your ideas are new or 
not by comparing your invention with all pat- 
ents on similar inventions* 

We will send you copies of the drawings and 
specifications of the patents which show inven- 
tions most closely resembling your own. 

You will get helpful and valuable suggestions 
from these patents, which will aid you in im- 
proving or perfecting your invention. 

You may get information aa to the practical 
or commercial value of your invention. 

You will get our opinion as to the patentabil- 
ity of your invention, based on thirty years' ex- 
perience, 

You will get honest advice as to the probable 
value of your invention. 

By having our report as to the patentability of 
your invention, you will have documentary evi- 
dence that at the date of such report you were in 
possession of the invention referred to therein, 
and thus be assisted in establishing inventorship 
should it ever be necessary to prove that you 
were the inventor. 

With the report of reputable and experienced 
patent attorneys showing that your ideas are 
new and practical, you may be able to interest 
capital in your invention and thus provide for 
expenses incidental to the patent* etc. 

If you have been working on an invention that 
is not new or for which there is no demand, you 
will be so informed by the examination, and can 
drop it without further trouble or expense, 

DON’T DELAY 

1 rocrastination has cost investors more money 
and resulted in the loss of more patents to bona 
fide inventors, than all other causes combined. 
An inventor, in order to protect his ideas, should 
not postpone applying for a patent. 

Ifor further tnfnrmaHm i o hr *ut patmbs 
send fur imrftce booklet 

Benjamin & Bassett 

patent Httormjre 

514 F Street • * - . Washington, D. C. 

£04 Dearborn Street . . . Chicago, III. 



REVELATION 
GAS FURNACE 




ENTIRELY 

NEW. 



No Bellows or 

Compressor 

Necessary. 



SAVES TIME. 

SAVES MONEY. 



Send 

Today 

for 

Price 

List 



G. P. PILLING & SON CO., Philadelphia, Pa. 



r APPFNTFR<v Heady Reference 
WfflrLIl I UIJ tor Rm1 framing 

In a copyrighted bonk that gives lengfLp of common Ups. 
vailoyn and jack rafters. ami: the figure to use ou stjunre for 
nil ruin for follow lug : 

i I I 3 £ 3 AlisO (KrlELgitLL rufiers for MXU pi LrlLfJt ELiid n 

4 3 a ft 8 4 scale for polygon ns.iti-.ru op to ion aide*. 

Can bd curried In vest packet, A LdDfly mid tlme-tiiivlpg 
book for anyone to Lave, ftem ponipuid fur Zrfr, 

L OHEftLE, 2567 Dodge Street, OMAHA, NEB, 



A TS AEROPLANE EBEA. — E, C. Morris, of Lane*. Ktn, h 
h as an idea, but no time to work it out. lie therefore 
oOVra It lo the public in letter: 

“Tg the Editor: 

"For some time 1 have thought of conducting n iwrlps 
of ciper I meets to determine the ralue of an aeroplane 
Plea, but not being In * poniiliin wtierp I may do m wish 
to submit It lo the public so one may determine its 

value. 

Theoretically the Idea Is to deflect the air rurrenta In 
an upward direction, without caiittlni: any reaction, or 
downward pressure: this in t* brought about by art Hi rial 
beat produced at the proper point relative to posit km of 
planrw III Bern plane. to pl>e the best malts. 




Stoat 

Frame 

Qnttch 



Prices 



56.25 



$10.00 



Writ* fnr 
Circular 



r Adjustable 
In Height 
Rapid Acting Visas 



Columbia 

School 

Supply 

Co. 

J&dimipdii 
Is Him 



Pifa^e Afcttffon Fomilar Mechanic* 













f or 

Housekeepers 

Elrrfririans 

Jewelers 

Barbers 



Mechanics 
Plumbers 
Deni is is 
Tinsmiths 



Ask lor tree Catalog 
No. 18 AP ol Fine 

Mechanical Tools 



THE L. S. STARRETT CO 

ATHOL. MASS., U. S. A. 



THE UNIVERSAL CABINET 

for M ;lcLl L li lat A, Electric! uni, Mfcrclmiite. I" nr 
UuH I now lluu-t'e Bfifl 1 lumen, t’nr eimnOaO 
with in u ii} 1 hiii lj. 1 1 article*. It'H a ■ymU'itLHtlaer 

and the moot convenient art ioleeveriKiwcaiCd. 
The cabinet i* lulwtnntiill (Hid well Fin- 
ished, Thu draven lire inchoa Thru© 

renuto itblo tiartltlnni in each ilrtiVn.'t, Cnliinet 
with ih drnwur«L #6, CuHlit't with 50 dtaw- 
©rfuflU. 100 drawer Oabinf-L f IS. 

The American Fixture & mfg ,UL. Trcif, 0 hl<? 



I hstve in mSntl an aerr-pUiP© similar in eon-Rlruethm to 
th© on© need by the Wrights, cnly, Instead of an engine 
ami ftPjpptl©™, would Install two burners the entire length 
of machine* one beneath tod slightly in advance of each 
bis tie v 

1,1 It would be nUCtfeary to have jilanes of non combust llile 
Ahterialf also barriers should it© of light oonstructJoii and 
riiiiubLe uf creating durable hunt, ns the- value of the 
scliiine would depend entirely on the amount of beat pr<e 

"in' tbeorv, it would appear ft the air could be deflected 
by this means, the action and principle of flight would lie 





Absolutely Necessary 
lo Complete Any 
Repair Kit 



Price 



Foaili^Ld 



} powerful, rivnipnct Torch 
f* r L3 p>* l ] j shop Htitl ymeraencjf 
rksj>ai r OB automobi l ax a ad po w- 
er- frail ti; by Electrician a, hoc- 
(ora, ixonist^ Jeweli-™, Title 



I'hoEO" iitici JL'i-ltRr siph Line Mon, 



'ill ntors, T ■ jw.wrLU.-i Reyaireni 
li^ii everfoau In need of im in- 
ti ■xiBuly hot ttflnjf, 

It is purely aatomaMr. work* 
Wit Sou t a 1 r r re—- ei re 1 1 k 11 r - H w I th 
a M i Mi and Muj none of the 
object ion able feat art's of other 
ter, I, ep ItuniH two hours with 
one li Iliac 



IT NHL FAY TOD TO W 1 HT US 



CRESCENT COMP ANT* Valparaiso* Indiana 




Made In 
Three Ejigea 



Table 



The 

Fritz 

Folding 

Drawing 



TO 
PLEASE 
AND 
DOES 



All draughtsmen who have used this table 
unite in pronouncing it the most satisfactory 
and versatile table yet produced for the 
draughting room. Instantly adjustable to 
any desired position, responding easily to 
the will of the operator. No complications 
—no fussing. When not in use folds up as 
per illustration. These tables all have hard- 
wood base and softwood top and are nicely 
finished. Made in three shies for standing 
or sitting. Send today for our descriptive 
matter of draughting room furniture, includ- 
ing tables* combination filing cabinet and 
table* blue print fifing cabinets, etc, 

FRITZ MANUFACTURING CO. 

99 ALABAMA ST. GRAND RAPIDS. MICH. 




Are Fine Tools Your Hobby? 

GET OUR NEW "YANKEE’* TOOL BOOK 




A book full of new time and labor-saving "YANKEE” TOOLS for ail classes of mechanics. Tools that 
interest every man who ever has occasion to use tools of any kind. The book is the embodiment of Yankee 
ingenuity, illustrated with photographic reproductions of the tools in use. It*s worth having. Send today. 

A postal brlii if 5 It if yop mention "Popular MechBalci." Ask your dialer for "YANKEE TOOLS.*" 

NORTH BROS. MFG. GO. Philadelphia, Pa. 



HOME BENCHES 




For BOY or MAN 



Did you get money fora Xmas gift? Put some 
of it into a nom« Beach. Our Home Benches 
afford a means by which the boy may improve his 
spare time, and where the head of the house may 
make repairs and do the hundred and one odd jobs 
for the home that requires a bench and tools. Many 
jobs that now go to the carpenter and odd job man, 
you can do yourself and thus save money* Write 
today for our catalog of styles and prices — it' si free 

Grand Rapid* Hand Screw Co. 

920 Jefferson Avt*» Grand Rapid*, Mich. 



Vanadium Steel Castings 

Strong— To uj£h— Uniform 

Thr wry hont tnnwl palli'fartory tnatodali far cnmnirtEDi roil", 
ci-Aiik ■hjili*, cut i* ciir* ind other pails u-miiiing tmil str. ugth aud 

Bp t ter Thu a Uratme or U 



tmjifhnea*. 



rrop 



IK 

I'tjrKinj 




r H. More 

hTVlo — 
nuiri uLliif*r. 
tii'ii, Obtibi-i 1- 
j mi Rad I n ru] 
('Tajik ?hafU — 
tllQL-Jlini 'J H)|tlij 
to* me- We 
El u si t a n too 4 
(t mj n | tl) t«l 

from 70,000 to 80,000 potmde to tho square Inr-h. Stnd ■ ]>i‘d (leitkmi 
fur (pHrUtoii, ProniA abljintent*. Wtite (-mlay for nitr ™ 

Wrulhmi Wealao fiitiJfcd UnadB, ntuf Aluminum 

ixul'llipf, hloa fumithfd on receipt of tkitnii *od 

NEW PROCESS STEEL CO. 

Desk G 210 RIVER STREET, MARSHALL. MICH, 



£, ON APPROVAL 

It tfi only a question aa to 
whether you have work tu do 
thiit oimi'ii within tli t3 mriira 
of our tiM>ls. If »o. you can't 
afford to bo without tlmm. If? 
dqyB trial allowed free. Wo 
think 1 1 3 1 h ia a liberal nffar. 
Writ* ut* tAHhiy tor complete 
catalogue of Hand Fowe* 
Angle fixnnpu. i:ra Ukmi- 
Kies, Knto BjciHMERf?, Pips 
ERsmKitit, Hrafli Eve Bknd- 
KKbi , ETC. 

WALLACE SUPPLY COMPACT* 31 So JcfRrson St.* Chicago 



the some ob poarlnp from a height cn n gradual decline, 
only the direction «f the wind belntf deflected upward by 
the heat from the burners, would allow the contrivance u> 
retain Its elevation and continue flight m? long ns fuel 
lasted. 

"In other words, the aeroplane would In* oopHtantly 
Killing down hill mi an upward rlalna current of air, (he 
epeed of it? ft! jib l rippiTtdimt on |1 h velocity, which In turn 
would be eon trolled by the degree of heat produced by 
burners. Ren nec t fully. 

1 Ijine, Ken. , Oct. 14* IflttB. C* E. MORRIS." 




THE AMERICAN 
Combined Level 

and Grade Finder 

All Pn>rn#tlf4 and Ifp-fcj-drk* Meehan in u well an Maaufactu wr* 
laving iiH f 1 if a Level are ffettans cna. An Inti runieut with “rluidp at 
one glinro ynu can g^t tha true a hint rin nnjr I me or proda either an de- 
Icichus nr i^K^htniE*. or all at the i-ime time, n-ti >1 %%-iSJ at unrs 
«Ki Ib«t*nre uoml In plum U | ■ t" a Inin tnfn|. A Civil En- 




rive the 

gineer that yni.i may have with Jfnti at ail time* The meet ]irju.-lii-*J p 
durable and ennvenivtit ln*lrnrii#til i«f the day. The l.tiKiuittinal i-inm-.** 
which Ip ihown incut ■■ »«U wcrtil low lirtei ut Ue iuitniinruL 
Write AT ONCE lor Laura Hit at Terti moa isle imii >11 over Iku Vuitod 
Stele* and Sjjoeial lalmdudixir Price, fciren unly to Firat Apfdicaiita 
with frlviLef* of liking agency. Addreen, 

t:t>WAkD HELD lEjillrtoul, Ponna. 



Greatest of All Scissors 

18 Tools Combined. Only $1.00 



t. Miiiorfti 

«, Ball FLLa. 
ft. Screw Drinr 



ft. 

4. 



fUmmjnat- 14. 
Ftokallh 1ft. 
□1a** Cutter. 14* 

QIui Hroilrr. 1 ft, 
Marking; Wheel, !«, 



C9 



Irar 

Cuth 




Button Hole gelHOM. 
aaipIpefoDt 



Save jQvrrtelf 
Wire H JW a thousand in- 
C" utter. Ti m eobvenknoMlD th« 
borne, in the ufflre. 
h Id thi cusp, in travel ■* 
ingdfBbfwbra. Carry a pair of out IH-toolii-la-l BcIphut*. Put 
tap in ei njaiit imhnr uisLki-tijj iheath. M.iiilt ref uu Jed If nut tiieaaed. 
^ Wm.C. Utteklm 4f On. Uiirlnelildi, Cbkuie 




HIGH GRADE BENCHES 
AND TOOLS 

Oar No, 16 C BriH'lin which we llluntretn herewith , Ifl not n tor, 
bat well ctaiKtrlH'ted from floe hard inn pie. length i fin>t* es- 
elusilvi' of vlstefti width £0 IucIwk ; holglif !l£ Inches; gibed up 
maple top, 1 % luring In tlilc 

We aImo furulidi u full Urn- of larger and more eipeimlre 

Jlt'llcLpM. 

TOOLS 

Wc also manufacture it full Hue- of Pinner fbotii TrOxi nad 
Woody, CIi|hh3k, Drawing Kulvi'S, (luugvu, Auger Hits, ^polce 
Slum's^ Bench and Hnodficrm, etc. 

Every “Ohio' ' Toni la covered by a broad guarantee. 

Write for Catalogue No. l\ 

OHIO TOOL COMPANY 

COLUMBUS. OHIO 




KOETH’S KOMB1NATION KIT 

Notwithstanding the abort time the K , Kh K, has been on the mar- 
ket, it has justified and over again” all claims ever made for it T 

and you have no one to blame but yourself if you do not own up-to- 
date tools by purchasing a set* as the price is within the reach of all* 

CURRIER-KOETH MEG. CO. Coudersport, Pa. 




Mound Tools For Mechanics 

Tti L- CQl repTM* li C_» nUr n Cff J,«t n l S 3 Tool*. KO*- 
teli up fiLr Un id thl Tool Rhm<HI. Hlrit-llj 1 
tilpili T oqU with nil tho It'MBl points nf 
1 1 'i 'Ll in li hi ei | in tliei r make-up. CunVrniently 
arriuipiMl in flulihed IbkCm and ev^irr tool (■ 
^i 3 aru 3 it€i[>ii No. sio Set of 20 Tools 04 
Bonk "Hoimd TodIp" fw Aililre*" [to[d. L. 

Mound Tool and Scraper Co, 
f €06- 1608 N. Broadway, St. ImiJfc, U S, A 



PSS! i- .ffit.vi 

■ l|-r : 



Fulton Hack Saw Blades 

and ocher Took are described in 
, , our catalog. Send your name and 
address on postal for catalog. 



WHEN YOU WANT ANYTHING AND 
doispt know where to find it, 

WRITE BUREAU OF INFORMATION 
POPULAR MECHANICS, CHICAGO, 



HIS OPINION. — J1 Ta your opinion. M asked the member 
of ihf Investigating committee, "what Is the cause of the 
evident unreal ttujuiig the Indians?" 

Comanche Pete, the noted peuut, blew a cloud of sinuke 
loth the atmosphere. 

Then be look his pipe out of his mouth. 

"Fleas," he (inawe red. — Chicago Tribune, 



MONTGOMERY ^ CO. 

103 Fulton Street* New York City 



AGENTS 

jgjoois 

*(T«. iltuomas 



MONEY 



AftE 

COINIHQ 

Selling til], GcratriBAlfaG, Tool 
WASHINGTON HiTOHIT 

S«ILb m a! flit to farmer*, housa- 
keop«™,»tEirtfl[Miiifr*, etc, 
ithow j'-'.tL how to make from 03 to 
010 *dn*. tjpArlntlfitj unil«Ba- 
urf, WfLlfl Unlay for out ih )! 1 ati' 
FU, CO, HBUirnrj lllHirk, L-aJioa, O. 



The "IRWIN" Auger-Bit Is The ONLY SOLID CENTER 
STEM Auger-Bit Made In Every Style and Size. So The 
“IRWIN" Is The ONLY Auger- Bit That CAN and WiU 
Give You Absolutely SATISFACTORY SERVICE FOR 
EVERY PURPOSE. Insist On "Irwin” Trade Mark— 
Buy No Other, 

THE IRWIN AUGER-BIT COMPANY, Department »12, WILMINGTON, OHIO 



* 



.BO WIN 




Will Not Cloe. Wit I Bore in End or Side of Wood 
Strong eat, Easiest. Fastest Roriitif Bits Made* 



u : ^V 


fUFKiN 




TAPES and rules 


%'M } 


Aflt Trie tEST 

rot S4H EVtlTVKUE till m UHLM It, It 


?7*c fvrpti# Pvle /?a 


v y 


EkGlNAW, MICH,, U.m.A, 
wiw t«w. m-, wtrom. aim 



Gasoline Soldering Iron Blow Torch. 




Tht* b#fct not too good for yon. Why not lot 
ub enlighten you. Shall we mall our booklet. 

EMM ELMAN H BROS. MFG. CO, 

INDIANAPOLIS* INtL, V S. A. 



LINEMANS AND ELECTRICIAN'S TOOLS 

We nrc Manufacturers, Job bora and Ketotic rs* and in this particular ti ranch, cart? the fu licet 
tusitirtun.'nt, Klein tools bear a Rood reputation* 

MATHIAS KLEIN & SONS, 06 W. Van Suren Street, Chicago, Illinois 




EVERLASTING 




BLOW 
-OFF 



EASILY OPERATED* 

STRAIGHT THROUGH BLOW. 
SELF CLEANING* 

SELF GRINDING SEATS* 

NO REPAIRING, 

NO STUFFING BOX. 

Boat on 30 trlnl to responsible 

vurfln 



Send for descriptive booklet and prices 



Scully Steel & Iron Co. 

DcpL 16 Chicago, 111. 




WATER MOTOR 

H'S A HUMMER 

Rons git high speed nril In very powerful— 
tan 131 nltlpLc cum 1 cup wheel '& Incbcs In ell- 
ametar — uhti ba nl luchinl lo my faucet — 
Rumple prepaid fiOe. In ordering stale 
kind of faucet and give diameter. 

EMPIRE ELECTRIC WORKS 

041 Bridgeport, Conn. 



THE MATCHLESS SHADE ADJUSTER 

A new Invention, good suta«tftuU' fur awnlngw and *lso list'd 
for regulating tight. By lip use It permits the opening of 
vrlndiiwfl Irtjiu tup itnd Iniltuiu far Vantilhtimi. Excellent far 
offleosnnd imblle buildings. Also Insures privacy In your 
hmm'N at the wimH time penults of light And ventilation. 
Good 1 Ire tigen Is an d deale pt wa mted e v+> r y w here Exclusive 
U 1 rrlUiry can be gi tod. W rite fo r pw rtlc u Jars. 

SURE-STOP-PULLBV-CO., RACINE, WIS. 




Fractional Adding and 

Subtracting lule 

Price 

ip 



A JnArtJjIaJ, lawful 

atld linii--*nviri|f dialed 

fur bt i j> I i.-aktn in iDflnwl^ 
in* pchoohl, imvchia* tlfl- 

liu I'ljill icdl and nil'll 

*iiflioj»rn h etc. AiM, and luibtrnCtl frvctnmi f.n 

foil, Blind uajin* tirccums flouring and imurlnf 

nlwiltUu lucutarj. Vna can't maku 4 piiilalte. 

Full dlnertiuua f<ir tisinu. Ttmr nn>B«r b*rk if nnt In cvrrjway i»ti-*fae- 
U-ry. t Mdiirwi->t liy IrniitifiK in hlruc^'ra in ni> thiiiiieriL bchn- -La, a ml liy j-nw 
tifiai tncclkM teal mem l cl ill field*, Scud Luday, Price (MM, Addira* 

BURGESS & SAUERBERG 

103 Kortluniler Buildi ng GRAN D RAPIDS. M ICH. 



STEEL 

BRASS 




BALL BEARING 
All-Steel and Rubber-Tired 
Skate Rolls 



"Knlp-” P-t. 

BALL BEARINGS 



T-4 In, Shaft end up. 

Na fitting. Just push them on- 
to st#. In stamps for sample* 



Pressed Steel Rig. Co., 454 The Bourse, PhlEadcIphU, Pa. 
1 



INCREASE YOUR WAGES 
$5.00 A WEEK 

We> want men who have good steady jobs to fid] l "TATS 
GRIT SOAP” to fallow workman. Von can make $2.0U to 
ffLUti a wt'ek selling "TATH 1 * uml tt win nut interfere with 
your regular duties.. We imy the freight. Send ID or-nls 
t inlay for a full eixe can and purtiaulars, Slate occupation. 



TATLOCK BROS. Dept. G Rochester, N. 




Wonderfully 
Elastic ! 

Page Fences "give and take" 
but never break. 25 years of 
practical experience vvoveo 
Into the fabric. No other 
fence has it! This is the "Jubilee Year” or Quarter- 
Centennial of Page Fence. "Jubilee” book FREE. 
Pago Woven Wire Fence Co,, Sox tjzs Adrian, Mithm 



Y. 
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Your Own Electric Light 

A Fairbanks - Morse 
Electric Light Outfit 

will give you all the light, w.'iier and power you need for your 
brui or country place, at a surprisingly lowccud, Engine can 
he id! miming fur hours attcr atoning without attention, and 
stopped by pressing n button. The safest, most convenient 
and healthlu] light known, It la restful in the cyts and dots 
not consume the life-giving oxygen in your ruams 
as d'i liinips or t;as. Same engine runs pumps and 
other machinery. Engine operate* on 
gns. gasoline, kerosene or distil la le. 

Cut out com flete advfrtisrmcni and send for 
t facial catalog A'tf, C A 44^ 

Fairbanks, Morse Co* 

CHICAGO, - - ILL. 








Get Our Prices on What You Need 
We are Extensive Manufacturers of 

pLiUcya. Shifting, Hanjjcra. Boies, Gears, Friction Quiches, Sprocket 
Chain Belt, Ltath^r and Rubber Bett, Iron, Brann and Aluminum Cftitjnp?, Hard- 
ware Spccialt(Cft t Engineer?' Mil! aid Factory SuppJcif Bar Stc«l, Sheet 
Pipe and FirliusS* AflytlllfUff In the ir*l* or liae. W? operate our 

own Foundry and Machine Shop* 

NO ORDER TOO LARGE TO EXECUTE 
NO ORDER TOO SMALL for ATTENTION 

Send tor out A (7 l! pockei-sLse ) Power Transmission Catalog* ADDRESS 



W* A. Jones Foundry & Machine Co., (Mailorder Dept*) 140 W* [North Ave*, Chicago 
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PHOTOGRAPHS 

WANTED 

Photographs of new and interest* 
ing subjects* suitable for publication 
in this magazine, may be submitted 
to its editor and those accepted 
will be paid for promptly. 

Editor Popular Mechanics 

£25 Washington St. Chicago 






Genuine Armstrong Stock and Dies 

Are Standard in Workmanship 

MianufuCtcirtjd -duly fay 

THE ARMSTRONG MFC* CD,, US Knowllftn SI., Gridgcpeit, Crai. 



Dixon’s Flake Graphite 

OIyph yoti principle" lubrication „ Good 

fur fltram «r k"- 1 * cylinders, ^arln^p, prarfi, atirl 
StL friction surf ires. Free booklet 1M-C, glTt* 
lull information* 

JOSEPH DIXON CRUCIBLE COMPANY 

JERSEY CITY, N. J* 



¥ A FTUI? C SCREW CUTTING 

1 jA 1 I 1 £ji 3 foot or power 

Thi* cut ih^wi out No A Ponrh 
I -ill 1 st, fi liiftn-H, liL 

lulituUj ULllLaft. 

Price, $25.00 

SKMi FOB, CiTALOO 





LATHES 



9 to 13 inch Swing 

1*1 at pried. $7f>JOO utui njt accord, 
iiu: to Htic. When ready tn hoy 
h-ond 1 or Lailhu Cain lug and priori 



IV* F. & J ah ti IktrnuM. Co. 

JDiJ ILufay St., i i ItocklarlJll 



SOUTH BEND MACHINE TOOL CD. Moiii 5t*. 5mm Belli., lti.U + SA 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHE CO. 

AI 31 W. 34 51 ., Cincinnati, Ohio 




If !t*s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR-ACCURACY, EFFICIENCY, MODERATE PRICES 
Foot and Power Lathes, all size*, send for Catalogue. 

Sebastian Latbe Company. 107 Calvert st, Cincinnati. 0. 




In— Ring Out! 



can 



means ten hours of 
a common job — the be 
hope for. 

Do you lose your 
** Punch” on the time 
by number— not by 

Have you ever thStfffHt of the future — what 
your reward will be if you' continue year ft* and 
year out in the same old rut? 



with a 
are known 



7 A.M 



r> 5 _■_» 



r> 







The sound of the whistle 
and ring of the time clock 
will grow distasteful “ they *re bound 
to* American Independence t mil as- 
sert itself. 

How are you going to rise above these con- 
ditions? Let the American School tell you* 

We have made it our business to discover the secret 
of giving education along the lines of the least resistance — of 
making study a pleasure Instead of drudgery — of giving 
you just the information you need for your special line of 
work. Over 12 years of experience and 80,000 students 
have proved our methods of instruction best. 

The fact that you hold your present job is evidence that 
you have brains and ability. That's all you need to start. 

Tell us what position you desire to hold by marking 
and mailing the coupon to-day. Get our free advice regard- 
ing the best course to take up. Remember! Signing the coupon does not 
place you under any obligations whatever. We do not employ agents or collec- 
tors. The American School* like all 
strictly educational Institutions* re- 
lies, for its growth, solely upon its 
reputation, usefulness and the 
success of its students. 

This is the beginning of a new 

year. Let this month mark the 
beginning of your success— a better 
position more pay and shorter 
hours, by filling in and sending us 
the coupon. 

We help men help themselves. 

AMERICAN SCHOOL 
of CORRESPONDENCE 

CHICAGO. U. S. A. 



FREE IN FORMAT JON COUPON 1 


American School of Correspondence ; 


n>’H*i!'i ncml mr frirp rout 1 


VfcUinMr Ini 11-^1 in uf 


fnfiirrrln|[ IntarratHna m 4 
Ittr ; 1 1 . i i . . i -i mnrlirrl 41 3£."* 


i^Tfaf m* I n*n niinJifr 


' * . . .Drrftfmaa 


* . r JLrstinj & Venn tiling 


„ . „ , Elrrtrirn! Engitictr 


Engineer 


' OtiI Engineer 


, * . > Plum her 


... .WrdiAftiicil Enginet-r 


.. . .Architect 


* . . . Stationary Engineer 


+ + . . J tj drAblic Engineer 


1 ... Structural Engineer 


. . , 1 irs tile bon 


! .... RuiU'vmd Engineer 


. . . .Sheet Keti.1 pattern 


1 ... Municipal Lnfinccr 


Dr* filing n 


... .Structural Drifts nuin 


.... CqHccc PrcjuTitory 


.TrleptlOft* Engineer 


Conn* 


Kamf. .. 


Address 


l-K W 


, CfeCUrATlOM*. ......... 





PlMJiF AffHh'on P/jtiuTfir If aif'H 





FOR SALEor RENT 

Desirable FACTORY Buildings 
Near Chicago 

PLANT, which is new, includes two brick 
|j building's. 49x161 and 32 x 48, with 9 acres 
of land, Traci; to buildings! giving connection 
with C. M. & St. P. Railway and C. & N.-W. 
Buildings equipped with electric motors and lights* 
with a contract for power which makes that item 
Tery reasonable. Plant is in a rapidly growing 
city, within ten minutes 7 ride of Geneva Lake, and 
is one of the best in Wisconsin in point of health , 
schools, churches, etc. 

The plant is new and first-class in every respect 
and suitable for almost any kind of manufacturing* 
To the right concern very easy terms will be made. 
Investigation will prove this to be an unusually 
attractive proposition. Address 



H, T. WINDSOR, Chairman 
Walworth, Wisconsin 




ELEGANT Thin Model face WATCH 

TIh papular L Qriii hr ia rn uvl t*>j* An total nbjjmltd I™ 

memniHi. itiES wlDd i puduit tot, tonw L'B-:k i b*i*l , S u lld Ji hrkll H||i*x 

:u>. k " r ?■ i— 



$3.75 



STEM WIND 
STEM SET 
IFTOr HUE 1 1 101" WILL BCT IT. L.I OM It bj trpT.- far jkit 

aihDLimfaD.ftHiiJf rnn think H iht btol l-*-rr.jrj jmrvnrHW, p*J tbi IS- 
prMi tf*Mi OQT ipMW iiTtipl* pr|(* f lnd It 1| jour* A kia-Lj-wn* 
H|lk ral> with b* 14 fl.tr :l c'R.nn ic-al Frrt with, «i«Tf "if ah, AddrtM 
Br C* FAUJIKIL, ft 00. it! DKJ HIlUftK Ht 1 ,, (lllUlOO, ILL. 



WHEN you WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND JT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS* CHICAGO. 



6 Salome Poses* 50c 

Beautifully Printed in Colors 

The Famous SALOME DANCE 

y >-|wnMy |M»ml nc rxvcntrct nn tlm ltni(r hf Mint 

iMTlru'lr-lE'-fFiitho. Fli"ti4 c* >i -yris titl’d hy K. <3. EunniCM. 

Onn I lf thi* hrvurt's-nm-i'i iKT3^imt PiiM-1 nihrf [iriuktl, 

TV.. |---hif ||'U‘ ml i.fitl! I Hi H'rU f IN Ik i*i«t |>hnV> 

Flu.- 7*10. C-(l.r,‘fq.UF [iBdkH ami [ir^prtiifj nnlf WJp. 

GORDON ART COMPANY 

Dept. Q- Chicago 

Jii*i pnhUahnl nrn> |irlntw! In polar* — Donald 
Flynn lit ”TI|p Nm? WUfnw; " Bt siln? Met'iiy ai 'Tito 
Vim* V;imn i " Aniiiiin llv Whrtfnnl an n (trinklcy Cl trl— * Ttsi 
Kim- r Tlirt Ihnro Dmuted, T w 10, 2ft c*pii, 




A NEW. RICH* IRRIGATED 
EMPIRE 

PECOS VALLEY, TEXAS 

Just Alieud of the RallrOAd no tha mtLn I mo of the Ifueu 
Cliy. hwito t nH*mt KbEJithJ, Nun' 'Open t!5,000 Aura of 
Kptenrllfl Farming mid Fruit- IjuicI. iiTortminii linear lrrij;n' 
Uvb jvf Kre ft ton* of *4^1*, 35 hushoUof wtwrtj hmaludi of corn, 
7 tiuLk uf lutkfiu, pet u ii ituf-HT hwti. tHKi; p^nri, CS4M- 

A Th [mu . S30U; esfabaft, RaH; oUior cortAls atiil friiita pay from to 
fftWG bo jw'tH u«l par Hues, 

FORTY ACRES FOR YOU 
ON LIBERAL TERMS 

TIlEi rkh irripaMa rtiH^^hata lriBiiiy 1 up] f lyiuf ideal far irri^atifin. with 
a [>*rp*tail drill. b- 1 only |3ft po-r aero NOW, u il firtmivi Hncir 

"'ilLr-ad nf Ihi rillhBd" price. A bin n.] L irnii down wiU lae^rva 4U utru 
or mots f-tif yen now. Why delay when 

INDEPENDENCE, 
RICHES, HAPPINESS 

fcUow «n mTMlmant lu tbeie landif 

IRRIGATED ACRES RESTRICTED 

Peinazide f»r T*iujrTi^rt>d liml Dtultlply. The tiita ot hmiiotoekers 
Riiwa npidlT towirnt nev diFtekta. Tim Khdiai City, Sli'^irn A Orient 
ii opening thki Bens m the mu-ket*rjf th*wai Id- Ky ajtm^yuur 

opportasiitj In hciyJa-ji irTire-tcd Isml *t tH.*i nn Iwif^Fo tlm r»dnMRl 
KUhM thl| fiarl Ilf PicrM ValLpy, ynil tontrn] Intui in rely worth fll-ri) tn 
| T -W) nn mere when the Orient road install* Inia pwvics Otgi IJie Intun 
Mae Bad. lliroaph ih»e land!, 

The Orient road it bnildinr toward the Fee™ YeSlo-y at ^rvfiihBpMd, onl, 
M util™ Bway hnw; ullipr raOtuedi, however, now within 2ft ui jl»f« of 
time land*, a branch railroad witliln U isEItl of UlM itoilt la ■ fpw 
B w thl . 

USE COMMON REASON 

These lands Musi Increase In Value Rapidly 

It's Unquestioned by Shrewd land Judges 

All Irrigated dlitricia are the coaler nf ^ttrn.L-tLnn fnr h^nieieekori. 
InvAitmetit in irrlualed land* mean* tit ‘'double your dollar*-" 

Free iiookl, mth*. 4tC- ^ J i Of or call. 

B, R* IJORNBECK, Land Commissioner 

K. C-, JVt. & O. R. R. Kansas City, Missouri. 



GOTESlOrENT TO TEST CLAYS AND CLAY PE0D- 
UCTS.— An InvpiHtUratlOb of clays und day products needed 
In RovfTnineut work is to Lie ondertaken at once Uy tbe 
United Stntes CeOlOflcal SurT^y, TKbnolofiC Brantb. A 
Ceratnlt section has been created with A. V. Blclnlnger, 
of Champaifro. IlL. ns ceramic cliemist. 

Tills Is nn linitortant extrusion of the structural mate- 
rials Invest ]ga tlors which have been carried on for several 
year* with a view to determlnLnjs the nature and pictent 
of the materials Mending to or avallabLc for use III Uio 
building and construction work of the Federal Govern- 
ment. and how these umterlaln. may foe used moat effi- 
ciently. 

With the growing scarcity of tlnal^r and the conse- 
quent Increase la price. Federal offielals In charge of the 
eonscructlon work, which now atnnunts to $4Q t 00(J,tKH> an- 
nually. hare been looking about for desirable uuhatlttiteB 
Kiieb as clay producta and conerrten, The enormous Are 
losses of the country have also been in Incentive In thts 
iilrec’Uou, the Federal engineer realising more than ever 



LAND OPENING! 

KniiajiM City* MerlcQ & Orient Hallway 
IRRIGABLE LANDS IN THE FAMOUS PECOS VALLEY 
PECOS COUNTY, TEXAS 
Nn Hameitead or Resilience RiMjntrements 
Tlieac lands may l>? pptarod ]n tracts of ten urrea 
or multiples thereof at if 40 per nerv on terms of $ 1 <S 
down and $S per month — no Interest — no taxes for 
five years, iuefudlng perpetual water right arul pro- 
portionate ownership of the Immense Irrigation worts, 
now building. Filings made without leaving home. 

The “Orient" road now has over flEPfi miles built 
and !n operation between Kansas City and the Pa- 
cific Coast In Mexico and will soon be in operation 
over Its entire length and through those Innda w + hlch 
will then command $100 to $500 per acre. 

For full Information regarding these lands and the 
"Orient" road enclose four cents in statnjis tn the 
BOAKD OF LAND COMMISSIONERS 
742 Victor Bldg* Kmisna City, Mo. 




Hawaiian Diamonds 



We carrv both noltd gold and gnld-JUlul *toek H 
C.fLP 



gold in nun ting, pent 



Set in new and novel designs. Wet* 
sell at wholesale prices, allowing ou 
customers to make good profit on sales' 
No. ISO ]k Hawaiian Diamond In noiitl aw am jp% 

on deposit of HOc iirepBldlcnali Id advance. S*ud for catalog, ^ J 



. ft-.* — -.. Til 



ntu ur « 

BLACK 



VULCAN INK rtliULa 




The ONLY perfect* nun-lea table ink 
pencils at a moderate price. 

$1.00 

By - - * 

umO) 

postpaid upon 
receipt of price 

J. C. ULLRICH 1 CO.f Hunlartoreri 

Thames Building 135 Greenwich Street* NEW VOftK 



Agents 
Wanted 




TYPEWRITER BARGAINS 

(. -~ mm FUS.Ofl Oad up. Many of tlusje machines 

have been In Use leas thin sixty days, are 
good as new, and we guarantee them 
hi give exactly the same uervice. Write 
uk before you buy, stating makt? uf mi, 
chine you prefer, We wit] give you the 
beat typewriter bargains ever offered, 
shipped subject to examination. 

McLaughlin Typewriter F* Y 

186 Ozark St. Louis, hie 




ALL MA£EH HKUITILT at Vt to ^ man a 
fRfrtnreni" prices. Heated nn,y where oraolu on 
3 months" approve I r Write for our money 
hm it enarantraL also Catalogue and apeciai 
rricA Lilt 

ROCKWELLBARNES CO +i 707 Baldwin Hldg„ Chicago. DL 




Typewriters^ 



All Mi* Standird Hachint* SOU» Of BhSTfcO ATfT* 
W UK II If *1 JtftO# P'l'B'w PRICES, (Jbwma HKM'AL 
Tl) AFPLV OK PRICE. Shipped with privitag* rtf 
OXMBi nation, tw' Write fnr lllu ^rnTeft Catulorli 

TlPklllUTKJi £JLPCiaJUfl «-P4 LAK>: ST.. CHICAGO 



bc-fore the need for more definite knowledge concerning 
the Are- refuting properties of structural mate rials. 

All this hail led the Government to take up a general 
Investigation uf the clays and day products. 

It Ik believed that the cam tug teste f though conducted 
Id meet the needs* of the Govern ui^nt, will be of great 
value to the engineering profession and the general nubile, 
inis construction work of the Government la being done 
under ki.j many different conditions and requires no great 
a variety uf mater la la, that the problems which the Gov- 
ernment needs, to have solved for Its own purposes can 
Emrdly fall to bo broad enough to cover a large share of 
the needs of the engineering profession, for' state and 
municipal governments nod for the general public. 

The importance of the clay Industry Is aeett when It Is 
realized that the value of such in UK3T was fcUMEiT.OOO, 
a gain of IS per cent over the previous year, 

Mr. Btelnlngef. the ceramic ■chemist, in speaking of t tie 



WHY-THROW SAFETY BLADES 

Old Blades 
Made New 





and ready lor 
SMOOTH 
SHAVING 
INSTANTLY by the 

Perfection Stropping Outfit 

Always Tamtjf for uee— Ormnot wfiar out — Stroppor ii ntckcl 
etiH>l- SfropJa fliieat iior^hide. Mmle Ohiifieitiuy for Wafer 
Klrulos. Makes Cnyo Hot do tho work of 111- Outfit complete 
| i*nt prepaid upon receipt of 8 LOO Money Order. 

Wtropfier aldne 3 Co. Silver or Money Order, 

fiUWLPH HAROWAflE CO.. DEFT. M, SHITHFIELD ST„ PI TSfflTftC. FI. 




MS“QEM”tt 



Fret 10 Oiy Tflil it Car f xprsic 

Hac sn ^tufomaffa 'CnYr'frv- 
ICld A Rese t ting Derie? 

that e tears the d islfitw ze ro . 
Does the work of high- 
priced machines, tl yearn* 
Written ^usran^. 
Special offer to agents. 



*d*e« t Gmm. 532 BtotiwM¥.U. 




EUGENE D1ETZGEN CO, 

Drawing Material 
Surveying Instruments 

1111 Monroe Street, Chicago 

York Satu Francimeo New Dfleana 

Toronto 



Catalogue "P** on application 



A full linn of 

Drawing JFaptr 
Tracing Paper 
Tracing Cloth 
Blueprint Paper 

Everythin! for 
Drafting in Surveying 





Price 

$ 12.00 



SAVE ROOM, 
TIME, MONEY 

Most convenient and 
pmcllcftl low-priced 
Typewriter Stand (m the 
market. Made of v-lecicd 
seasoned Oalc t f] nc Qqtrisn 
flni B b, it in, long, U In. 
Wide. TybOftrlttr Table 
■a 47 in. long, Sts m, high; 

J tVderita) 3U 1ft. blgbj gifts 
three drawer* ftnclOiUrn 
_J idem nlidi‘3 Papi-r Cabinet 
ShetveF 1 1 x« 1 1W In, ; cabinet has 
■j ( , Boll Curtain PtoUt aud Copy 

Shipped k. D. i put, together with ncr«wa. 
_ Price 111.00 at 

A*kJoe ourfy,j Ontnl^21l-(neTn)— t rith men™ 

«H»I a price* on Qjp.ee De*St*, Ctafrs, eta., etc' 

Wi mala School. Chnneli and Open Siati, Ladga Mi 8 dirk Fanrilun, 

E> H, STAFFORD MFS. CO., Atfaths SL, CHICAGO, ILL* 



IF YOU ARE INTERESTED IN ANY KIND OF A 
FIREARM. WRITE FOR OUR BEAUTIFUL 

'■fiteW"' FREE 

Gives more points on guns fb.' in any catalog published 
Gives best prices nml most complete Hoc 

TUB H O PK i N S & ALLEN ARMS CO* 

32 Chestnut Street Norwich, Conn,, U« S. A. 



POSTAL SCALE $1 

Telia at a g twice pwiege in cents on all null 
matter. Capacity, I pound by half ounces, 3 
itichefl high. Curs dtiwi] the stamp tilll. We 
make fmveral styles for the office, he^vo acid 
large business houses, as w^lE us the individual 
des*k. Catalogue S fref., allowing L 2 styles. 

PELOUZE SCALE ^ MFG, VQ t 

dOh 413 Ohio Street CHICAGO 




GOOD CUTS 

EHQ RAVED BY ALL PROCESSES TO ILLUS- 
TRATE ADS, CATALOGS. ETC . tT COSTS MO 
5 E?*€LMj PtttMT A GOOD CUT THAU A POOR 
OME. WE MAKE GUTS TMA T PRiMT GLEAM AMD 
SHARP OM AMT PAPER. MO OUTS »M STOCK - 
ALL WORM DOME TO ORDER - ASM FOR 
SAMPLES. ACME ENGRAVING CO., 
155 WASHINGTON STREET * CHICAGO, 




BARODA DIAMONDS 

Flash l Ski* tlm genuine— at 1 /Se the cost 

SGLIH GOLD MOUNTINGS 

Winnd qt'hl test nod (-x[icrt cxiunlftu- 
tluu. See them first, then pay. Cata- 
log FUEL. Patent Blog GnUgp In- 
cluded for 5 two* cent stumps. 



TOF ftJ.tlA.IW PiBl ■ Uv A u „ _ .. .. _ 





YOU GET THE HIGHEST PRICES AND THE QUICKEST RETURNS WHEN YOU 
SHIP YOUR FURS TO FUNSTEJiL Cwn* mink. skunk. muskrat, uwten, fox. wolf. 
Ij’nsr and other furs are valuable. We receive and sell more furs direct from truppiuu 
section* than nn.v house in the world. The bigmist American ami foreign buyers are 
represented at our dally sales, which run from f35.QOQ.UQ to f50.OOO.OQ a day. The fierce 
coin petition among buyers at our big sales enables us Lo get higher prices than anyone 
else. That's why we can send you the most money for your form and scud it quicker. 

mr' MnwFv tv ADDiwr^ While work otL the fJirm *■■!«*- 

DlU mV/liIL I I™ 1 IV/YrrlllW trephine. It's uood pport and pxiyti big pratiiA, 
Wo furnlah trapping Oatflta at cent, Trapit klsuta. otc., that make trapping eusy, Write today for 
tniiukui B and full pactlc-ulATR vVs send nor New Trttpjier’fi Uulde, Pur Market Reports and fcshlpplng Tug* 
y ILK J-. Write for th-sm TODAY* Act NOW. for this is YOUtt big moiiGj-makln*! opportunity! 

FUN STEM BROS. & CO. 260 Elm Street ST. LOUIS, MO. 



CASH FOR SKINS 





An Ideal Kitchen Grinder 

(sent on trial) lor $3.H0 

designed f*T 
grinding nut' mad nLJ 
kind it of itiiiy and 
biilUrf mbutulnH 
I'nlTvrlrefl dry ijicm!- 
□ut ; makt-s line 

PEANUT BUTTER 

KpOt'Sn) plaien and 
LTiiahom Kr d i If ore lit 
Lunin i >T grinding. Nut 

Onokl'TV HwCIINJ BlWk 
I'ltld; with era h mill. 
Send for dtsseriptivc 
booklet to 

C*W* STRAUB & CO. 

Station ft 

37 JS Fllbtrl Street 
Fiuiadetphte. k*. 



sanitary water filter 

M 'MOSrr EFFICIENT" Iiwpum Lhe wiler Ln thr...uph 

tau l*)TBrt uf rru*be I ililtlU, OJUM'f charci.il BnL four 
fiiM'ly li«fi.F|il|«J ut' lnl plates. 

"CLlJJi ' lpu«ftiin« chiirc.tsl It tisally renewed mid ttw 

i]ii.irl.z "■'t il^IicL 111 Ii- t W»PrT. 

‘“ill. a.tHL Im., i. i-f, tl k. made i if U ‘h -CuT T‘ i% i vn im-inl 
n 1 1 ri Li xi nc pi ft iti uaitniclidii. 

Somi wa f-j i HI fcrtlu 'T’Amitary Filter" pre-tpAid : ubb it 
ten d»yu, If It It n-A kutiilmtoj, ulitni it nmJ gel your 
ni.-Htr liarfc. Pit any IuudI. (Jornttpaodcn ^ h-Im-lIiiI 
ft- ns II ig h Grade A gr'iit* ■ 

ulu. n. m.iiE, aijij; w>it aa mp^i, i j aL'L, wisn. 




E ^W Water Motors f 

I Water Motor Grinders I j : 4 ! 

Water Motor Forge Blowers VjJB 

WRITE FQft PRICES HWlSVI 

FRANK €. DOUDS & CO,, New Castle, Pa*, Since 188ft 




LOOKING 
AHEAD? 

if so. take ad van t- 
nge of today's 
portunitiei f o r the 
merchant, farmer, 
fruit grower and 
businessman n Ion if 
the Pacific Coart 
Extension of the 
& St. Paul Railway 
[tarhiplit'ft B^elii Free F \. Miller, G F. A., Qi^rn 



plan* for (he work of hln Beet Ion, said: “First, ft is 

Et n i 1 ci i ii- 1 1 that It sin .iiylti do the testing of clay products 
such as CMUJinun and pressed brick. paving brick, In d low 
Slim unit culiduita. sewer- pipt-, Hr* - pr*n-'tl tig, ti-rt-n c-utta. 
enameled bricks ami glazed tllPN, floor and muting tiles, 
fire brick, electric iwrcebiln J oh u In tore a ml id her strue* 
turn] K r ocd submit ted fur tliifl [.nirpose by the osnstruFtloii 
hureaua "f (he (.fiivcnmn-nt* Though HtcttnJjifd i>mh of 
niciHt of the nluve muter l a la do ni>t exist as yet, the work 
i.T the clivJnl.in w'i'iutd tend to h ami unify the fnorhmlrt 
uf i curing of the burnt ehy priMluets. timt Insurlrg tlte 
blgiu'Kt tiualiry of ware obraiuahle In tlie Industry for the 
construct Inu work of th^ tVOveriiiuent* It is In mi way 
intended that the tewtloE; Sn- clone arbitrarily without due 
regard to the JuhI cIuLiuh L^f the rndnufaeturera. but It Is 




2 4 O * E g g 

incubator 



SIO 



m sm MONEY! 



OlhtT-l/i h TiK-ulaitani imd llrieinl- 

er*4 foo low tn lirlei* hene* 

WFStrt fur iiUt f Tflfi calitJMfJ- lilirL I urn Vrliiy 
ra.u irrl] oi m. I. tunv [irlfiip W lijr ■rlrjul^la 

UUJ- Iineirt fur mtidtlQd kooiI as %ho 

RELIANCE? 

Our book wifi nfre you full purticulnn 
and tell you how to raljHj iumltry. 



RELIANCE INCUBATOR CO.. Bui 5ft9. Freeport. III. 




Geisha Diamonds 

Til* I ATKST HClflTlFlC ll|Hl hiV ¥ 

Bright, sparkling, beautiful. Fmr briillaney 
they etiual the genuine. Htntnl Eng all kit and. 

S uxeIo espt-rle. One twentieth the t!i[>ensU. 

ent free with rrlriieKp of e rum fixation. 

Fur purlieu i an, prkt^, utc.. addrenn 

THfi k, flREOO MFd. A IMPf, CO. 

[kpt 11, 52*58 W, JdckiDEL Boul. t Chicago, TIL 



BUY PLUMBING SUPPLIES 
AT WHOLESALE 



Will save you 30^L Don't 
pay ret a i l prices . Full pt< w k 



Ef 



on hand for prompt shipments Send for 
free catalog, B. P. KAROL 

235 W. Harrison Stroot. CHICAGO 




M«kr wntke&iiywnh f!' 1 brlghL Kdt, s Ififtriant 
light of tliu 

SUN IncMid«5C«At 

HKl ennd to powi'T 4 ftch burner. Humln'inD 
Ii 1 1 1 1 rJiS- 1. 4 bartieln. 

The "■Suti 1- ' Oui&hlli+«i Thetu Ml. 

SUN VAPOR LIOHT COMPANY 



Turn* nlHhr into day. Nnimokfi,gr«i5t'. odor. 
Hollow W ire Kyucettw dim). 

Gasoline LAMP 

Agutitw snake frhjd t'omm ln-lati» 

I (ift cnCiUog ;snrj term« 

S n-t l *f action or Money biit'k 

304 Market Street. CANTON, tl. 





m 



THE BEST LIGHT 



r The u Best” Light and Lighting System makes and burns 
its own gas. Operates any number of lights. Lamps from 
IOQ to 2,000 candle power; made in 200 different styles. 
A beautiful, steady light, brighter than electricity or acety- 
lene, and cheaper than kerosent.C, Catalog and estimate of 
the cost of installing the Best' 1 System m churches, of- 
fices, factories, stores, and residences furnished on request. 
Write to-day. C. Age nts wanted everywhere. 

THE BEST LIGHT CO. 

324 EAST FIFTH ST,, CANTON, OHIO 



lOOO 

CANDLE 

POWER 



OVER 

200 

STYLES 



■SS&* 



BUILD WITH CEMENT 

Do it vrHintuJf with Our 

SO HOLLOW BLOCK 
,=7 MACHINE SAVE MQNEV 

'a rItd ctimplett* iit.-trurtinns 
CuiaJnir Free 

of nmiouh ami rt.nu, 

1C.) eta, in uilrei or KtampH 

FC. CO., m ItS, SPRINGFIELD. OHIO 



prtifiosip J to ci ttu for ms tilts lit-'i^hilLil to ix»tU the Govern- 
ment ntul the ctmsw lent Iona manufacturer. 

“TIjf‘ BPcotii] pan of the activity uf the new section is 
to consist iii evolving standard tests of flays for the pur- 
poke of dr i <TuiUikHjj ibe uhc \n which they art* best siiitcdn 
thus assisting In l be development of the clay resources 
of tbc ermnlry mid avoiding the great money losses caused 
by IU-ti[|vhi>ij iiivoHtJiieiitft In low-grade clay proper lies. 
This Held Is an extremely important one um l was urged 
Upon the Fnltcd Staton Geological Survey by the American 
Cera Into Society and, the National Erick M?innfacturfrn p 
AflHOCi&t Eon, the two li'iidlng organiza I Lons devoting their 
attention to these linen, " 



QUESTIONS WHICH ARE ASKED THE POSTMASTER. 

- — The I'twimuHier-Uenenil, In the ffanrih cdliEon of a book- 
let on ,+ i Ians Miration of Mail Mutter, Gcml M Ion h, uml 
Rat pit of Postage." anewera a rihiea or more question* 
constantly arising regarding postage stamps They are 
as follows! 

The f hj-m | office do [jar t men t does not buy on Deeded post- 
age stamp*. 

The department cun nut furnish Information as to the 
value of rate stamps. 





Motion Pictures 

NO £*FE2UEHCS pf£cEktiAR Y u ear 1s- 
■■1 ruction Book and ' EgxIDih &ulda hX i£]|i sJl. 
We tarniib Complete Outfit with Big Adnr. 
tiling PbIki, Ek, li ujiLur. >i i- d ixmAV bn dii ui 
of fuu. IriivuJ, hiitiiry, rnlifiou, Lcmrurkncu 
workinii Bfuip a ILIitrilratod. Due Rian cnmiuiL 
Astonishing Opportunity in any halite Ini 
ft 1 1 .an With ft Jit tic m. ik r In churches, 

School h nfj», Ififlfffl hills, theaters, rlr nod 

Ofumln Five Cent Theatres 

Motion Ptefrnri Films and Bong glide* 

PnAU $Ld tu over $100 par night. Off *n 
do It. why Dot you? If i uijj writs to m, *f H Wl rrai him, Gitilag frk. 

A m mcp m p nt tnnnl v f n 7 1 Ct ™ icfcl B“k bm* -<■ Chicago , i ll. 
rUIUJitiilClH Jlippiy 1,0, lOOST.&oWtn Oftte Avb. .SftnPi-ftpeltM, 



Diamonds on Credit 

2<} <i Down; 10*. a Month 

very customer Eft pmtarttMl fey 

u'ir written Ku.nm.ntaa !■■ refund 

tun tunnel if hi a de kr cm ..Eu[ I. 
CSto hHir d LllllCOil at mar prl HI. 

Writs* £ut ILIutlmtod Cutnlofuw Pin. A 

J. M. 1 YON & CO., £" SyslJ, 




Miniature Electric Railway Motor 

Working D nt wings and Fnj| Instructions for 
limb Ini; it 2.1 riMitji. J \UTlki: ELECTRIC 
WORKS, mi Bridgeport, Colih, 










EARN $60" $150* MONTH 

Youn4 Men Wanted for 






Firemen, Brakemen, 
Motormen, Conductors. 



prepare you by mail in from four Ip six 
weeks for any one of iheae p^ltioiU and assist 
you to employment. We hare had more vails 
for our competent men than could be supplied. Many 
positions now open. Experience is unnecessary; 
promotion is rapid. 

This Association is Directed by Practical Railroad 
Men and its Advisory Board is Composed 
of Officials from these Great Railroads: 



GREAT NORTHERN: CHICAGO * NORTHWESTERN; 

CHICAGO. ST, FAIL. MINNEAPOLIS it OMAHA: 

? — - — — — ————— - — — — 



JL C. SOUTHERN and METROPOLITAN ST, RY, CO. 



If yuu u flur interesting railroad work or wkh to livo in 

( r the city with n good, steady position, right now is the 

time to start. Cut out this advert isement, fill in your name and address 
plainly, mark X before position desired, sand AT ONCE for FREE BOOK 

» 



NATIONAL RAILWAY TRAINING ASSOCIATION. 
Applkatlobf ftotfl colored men Dot accepted. Kanm City* Mo, 











THE CARTRIDGE COIL 

Ifet t h*. daifii; from the fact that they are made so as to permit 
tine replacement of all parts that heretofore have been u Miy-tvry 
to Coil makers, An> part can he replaced! in five minutes and are 
mailable. 

PRICE Order now. Every Coil is Guaranteed* 

WIRELESS TELEORAPH COILS ARE SUPPLIED l\ CART- 

RIIKIE eok w 

THE CHICAGO COIL COMPANY 

30 34 La Salle Street CHICAGO, ILL. 



ANYTHING ELECTRICAL 

OCR NEW CATALOG— 100 PAGES OF ELECTRICITY 

Send 2c Stamp 

Flash -lights to Dynamos. Containing a No 
the largest assortment of unexcelled German 
toys. Highest Quality Lowest Prices. 

1. J. DUCK. TOLEDO, OHIO. 



Holley Carbureters, $2.25 

We have a stock of 1907 Model **L” I In. Caiburotora* over- 
run on manufacturing ortlor. Will i?|vb excellent results 
on automobile, marine or stationary gasoline motors. 
Tormsi Cash with order. 

HOLLEY BROTHERS CO. DETROIT, MICH. 




THE O ENTER FIRE SPARK PLUG 

TflO Pluf irf Clou LV.m hqrtlon , I here*.*!** f'U« r Br 10 Ji*r 
Ths ELtu-iii;(f Machine Plug Hull i jn ctinl+r -of cninhuilsiKti. al- 

io ''■■'ng eij'liiJiMjj 14 1 envoi Id >11 direction!! it iun» linn*, 

PLu|jt If niw*yi kdjit eLnfcn by jnruidimg fr»H cllP-tgl. 
.^jitnpl^ nt il.Ul) pitch for Limited time. 



DECARBONIZER 

A dil a 2iS per con (power to Engine, and neiuuvea ear. 
bon from all parte of same. Absolutely harm lens, 1£JJ,UU0 
uanrstuday, Saves idaHuUdo and i rouble. Red urea wear and 
tear, and Htiglnw always In prime tuinli lion, if deal it 
does not handle will ship direct at $l,GO per qtiiirt. Worth 
Uh weight Id gold. Stnd for Catalog. 

, flECERAl ACCliMULtTOft AM) BATTERY CO. 
124 Second Street HLlwiuibee, Win, 





DYNAMO- MOTOR $3.50 

tA l>yufuito Qtid Motor in One) 

>lg n ijyBMHii, it wl|] liihtfmrfrt. p. l*B|n ***ilr: 

i>r'STP,lfl inctucttnn cnll»; chnrga Florey* hnllerie*; 
diH'uni waLari ilHlnpiilt, «tr. An a motor, 
wiliojfflnitflSBWiFur machine. Jewelers lathe, emery 
w bo«L c i rcnlar ^aTrnrtiiiDm dirnle**, mil other 
Uhnf nb appliance. 

Sand Kinjoj' for caUlug, Hen. 9 »“d 10 of now 

thm^Lfl nLnL l tf ifal. 

ARROW ELECTRIC CO., 

103 South Canal Slrttl. Chicago, Ul. 




WOREIKG wmi ELECTRIC CAR 

3Q inches long, Copy nf draw- 
ing a and full description lOe, 

Km pi re Kfectrin Works 
841 Bridgeport* Conn. 




THE 

White Eagle Electric Motor 

Postpaid, 75c 

We make working tntndelrt of in- 
ventions. Send for Illustrated cat- 
alogue of Model Supplies. 

The Pierce Model Works 

Industry Itldfl. 85 51 h Ave. Oilcatfo 




Every Boy Hit Own Toymakor 

Greatest boytf hook ptpt written. Tell# 
how to make u HLenm Engine, a Cammra, 
Windmill, Miemermpe^ an Kl^ctrle Tele* 
arm ■ It. Telephone, Moglu Lantern, Boats 
of every kind kites, balloons, electrical 
and oieehualeEd iovh, trui«, fishing tuckln, 

E ‘ tc cottjigON, !10(t It I UKtrationii Kfety 

should have this great book. Fries 

lu cti i] tj\ poatpaid, 3 for 25 cento, 

WESTERN FU2ZLE OO. 

St Paai, Minn* 



Only the kinds uud [ten. nntnat tons of pou inge-stnmped 
pjijit-r for which there Is a demand are kept on sale at 
the smaller pout ofth-Cft. 

Nii pwHtagt- stamped paper In sold by the department 
direct; It must be bought. of post masters. 

Stamps cut or otherwise severed from postal cords, om- 
l‘ tilted States stamped envelopes, or newspaper 
wrappers are not redeemable or good for postage. 

Internal revenue stumps are neither good for postage 
nor redeemable by the pcs [office department. 

The department l^sueti postage stamps of the following 
denominations: 1, 2, a, 4, ft. 8. R. Jfl, IS, I!?, and 50 

cents; I. 2, and fi-dulJnr stamps, and ID-con t special de- 
liver v stumps. 

All pestege stamps Issued by the United States since 
J8ft0 an- good for postage. 

Postage stnlrnigi sre neither redeemable from purchasers 
nor exchangeable for those of other denomlnailons or for 
any other (damped paper, 

Postage stamps should not be used for remittances. 
They may be lost or may adhere In transit, and such use 
tends to disorganise the proper equalisation of jKistuiaaters' 
compensation under the law, Ample registry and money- 
order facilities are provided for the safe tranemJ salon of 
money by mall. 



ELECTRIC 



LANTERNS, BATTERY 
LAMPS. NOVELTIES. 
Cata lag of 2 00 Free. If h*i 
electric W* h*vt tt. Big Catalog 3c. 

OHIO ELECTRIC WORKS* Cleveland, Ohio 



The World/* Hcadqrarten far Dynafiv&a, Motors, Fang* Toy*. 
Bj t terici, Haiti, Bell*, Lamps* Books, (Jifrndl An . Tut AftiEi. 




MAGIC TRICKS 



Onr latent llluetrated 
bfvok tettH you how to 
do all kind? of trlcka. 
OFT ONKand ?hln# an mater entertainer among 
your friend?. Price only floe, figtid for catalog, 

PEERLESS TRICK & NOVELTY CO. p 
Dept. B, 3148 State St., Chicago, KL 



A 

DeTnonstrated 

Fact 



Any motor that requires electrical ignition can he oj>erate(i more reliahly, more 
economically and letter with SPLIT DORF Ignition Apparatus than with 
any other kind. Ask Dept. M for catalog. 

C. F. SPLIT DORF Walton Arc. and 138th St. NEW YORK 





SERVICE BREEZE CARBURETER 

The Throttle Does The Work 
Two Buttons for All Adjustments 




Entirely dl ffiTeut 
from any oth^r i r Jt.r* 
bunder Id lOOkss 
construes h >ti slid 
r^wult« + lt‘B very 
com [fact, saving of 
ispact". 



The Adjustments art? 
the simplest known; 
turn on »* h u 1 1 o u 
marked “High" for 
perfect high spi-n-d results and 
lutu she other button marked 
*"Lnw' " for pt?rfot?i low h peed re- 
fill H*i THAT'S ALL. The ad- 
justments are tb en par m an ' -nt , 
Til*? main and auxiliary sl|i-hll|j- 
I ■ 1 lea a re I5x ed .reepi t re 
HO adjusting. T Ii e 
fuel cut-off is pind- 
five. simplest made, 
fewest purls. T 3 j e 
auxiliary air valve in 
away from dirt, water 
mid oil; cannot stick. 
The throttle operates 
a competisutjnx fuel 
Oils Cure, ALL the air 
encircles and breaks 
the in f x t u re, V<m 
don't study out how 

t* llO I I, /Ml fWTTI 
fJl(‘ buftonn and l/is throttle 
doe a the work. 

Motor owners ask your 
dealer for a "SERVICE" 
Hreesse Carbureter, ft he 
lnkHii t got what yon want. 
Write mo direct* 

Patent a applied for 



Send IQe for Text Book, "Carburetors and Engine 

Troubles / 1 



Representatives wanted 



Breeze Carbureter Company 

245 HftUey St, Newark, N, J, 



BUILD Your Own ENGINE 

Complete koIk of CuKiltipH and Forgings t with 
full Shop Draw lugs for the fourcycle 

PENINSULAR MARINE ENGINES 

SfMB %% to £4 H. P. 

Send for luformaticiii aud price®. 

SINTZ-WALLIN CO. Grand Rapids, MJch, 



HYDRAULIC ENGINEERING- By Frederick H. Turn- 
la ure and Adolph It tuck. Cloth; mar Med edge#; Ulus.; 
2d7 |iei„ Price, fft.Oft. A juacllcal I realise on the prin- 
ciples of water pressure and flow and their application to 
the development of water power, including the calculation, 
design iiml nUiBlttldlnh of water Wheels, lurid tics and 
other details of hydra Lille power plants. The numerous Duo 
ill list mil* ms eHjwHally deserve mention. The wnrk Is 
especially adapted for uelr-InKtrisethui anil home study, 
being practical, rather than merely descriptive or theoret- 
ical. The American Sobnnl of Correspondence, Chicago. 



ASTRONOMY OF TO-DAY. By Cecil G. Dolmage. M, A, 
Cloth; litas. ; UN pp. Price, tl.tiO. A Work fur the 

genera L reader, wrlttcii in t]ie "ordlitftfy language the 

work a diy world." tn quote the author. Employs no 
mnihcmutirM formula*. yet gives the reader nr Intelligent 
and fornprelieiislvc knowledge of astronomy. J. B, Lippi n- 
cott Ci ,. Philadelphia, 



SCIENTIFIC IDEAS OF TO-DAY. By Charles Et. Gib- 
son. Cloth; IIIuk. ; fi+i pp. Price, $1.30, A popular 
account of the ]ate?t idea a regarding the nature of matter, 
electricity, etc. Ue^ulrea no previous knowledge nf science 
on the purl of the reader. Free from mathematics uud 
teclmlcalltlos. J. B. LEppIncott Co., Phil Fidel p hi u. 




Three Sizes 

Prices, 75c, $1.01) and 11.25 



ELECTRICAL SUPPLIES 



RUNS TOYS 
FUN FOR BOYS 



AMUSING AND INSTRUCTIVE 



Any good Dry Battery will rim them for days— 24 p. 

Free catalogue, 24 1",, 16K pages, " Sortie thing Electrical 
for Every body/' contains 1 .GOG specialties with net price**. 



Tile following are a few of them: 

Eureka Telegraph lust rum cm - - . ..... ....... .fMS 

High Grade Giant Telegraph ^t ... 2,35 

Pony Relays............ j.rid 

SCHcnIjird EUlAj*..... ,***,*****... 3.1j 

suajiper Sf Hinders ,,,, .elk 

Magnet ii Testing Bell, ........................ ........... 3,2r. 

Olio Man {Foot Tread) Magneto Testing Bell ... 5,co 

Pony Telephone Receiver, .:ik 

M ji g ueto t> 1 1 'ltd epbono, each B r J50 

Battery Cat] Telephone, each ... 2 . 5 b 

Floor Tread for Servant: s Call. . 7 ', 

Burglar Alarm Trap ........ .13 

Adjustable TkertnOwt at . ,d\ 

Early Riser Alarm Clock.. 2,KH) 

Electric Bells, 'i 4 In.., ..... ....... ... ..... n 

Electric Call Bell OntiiE,..., m 

Electric Window TapperOfltfit. .......... ........ 1.00 

Anti-Doc .Medical Apparatus. ... ., 2,00 

Electric Ilair Brush. ............ ........ . GD 

Ked Seal Dry Buttery, guaranteed .20 

Ill-L'p Dry Bakery, guaranteed*. ,2n 

Elite Pocket Battery Ammeter. ..... ............ 2 . no 

Marine Primary Spark Cttll... 1,26 

Mesco Jump Spark Col] . 4 DO 

Ignition Switch Kemovublo I^ver, ........ .SO 

Vest Pocket FlaHh Light ,tj0 

Tubular Flftfih Light.. ,, ,75 



MANHATTAN ELECTRICAL SUPPLY CD. 



New York— 17 Park Place Chicago — IMS Fifth Av-c. 




Electrical railways, tracks, switches* trolley 
care s dynamos, motors, dynamo castmgy, g&a 
engine castings, everything for the young elec- 
trician. Send for our complete catalog “B,” 

The Carlisle & Finch Co* 

262 E. Clifton Ave. Cincinnati, Ohio 




Electric Power Motor 

Sample Prvpold for O K 
Affoms Wanted conte 

Empire Elec. Works, Ml BridpepdfL CL 



ELECTRIC WIRING 

Sinn- La nl Wiring fiif eld-triC l^liL rjn-l piiWBl- — hj IL Ciulkiui;, iSu->, 

pfjr* fa w [>-.hijittiit ]*opuinr Meehan I vn Book Dept,* Chiengo 



Build Your Own Small Engine 

tfisliiiKd hHd nil inni-v 1 ini t-i lunk-.- tt MIEItkil imctkftl nLpulu rU*lDr, Capn- 

M* oE running dreinin'^ ue *" vnli 'T nnrthinK r-'uni imt liik-- 

piiwr r. Our kutin-j ujfddljr dnipiiHil iM-e^lly ■ ua.-b- - with 

* lifnUfld unmlM'r Ilf WilHmtfif alwmt una r*nlh ]i -r«(i|u,w-r. 

Ciuttin-H, II SO, Blue rrint, £r,n. rinFiVund Unin'ii"’, -Vi, 
C’(ni*|'ir 1 t- "ijtfit, riri<rl^ run, I n-clu *li 1 1 |T fhiHb, l> -i I «- j f«niJ- 

pnmp ivnl >a«n. l 2 - r ^. Semi fwr oatolneur. 

TUC UlUIATllDt tUGlur UCP PP * - ETI MU II f lumc 




Write 

to-day. 



Notsinger Auto-SparKer 



Sturts and run« 

GAS UfB INES WITHOUT BATTERIES 

b ' rt h- r ran-i htue can do it p^w^wafully far 
Eni'k n 1' crjirluKl patiiotH dwumd by u*. No 
twi-; u 1 ■ 1 f i <r>n in -on? driTH. Dfobt-ltor 
:-w L r* dt d tuzeawL ry , No b utfc? tie* w batever* 
f^r make and bre&k or jump-spark. 

'■ nter and dutit-p rout. FuJlr Kuiirohlend 

MOTSIINGER DEVICE ^MFG, CD. 





T & M 

REVERSIBLE 
MARINE MOTORS 

Neat and original design. 
High quality ; moderately 
IrSi'i'd. Various typea and 
nil sIel*c friim £ in 150 horse- 
po w er . Eve rv t u** guar- 

anteed todevehip full rated 
l niw t; r , luveallgaLU care- 
fun 5' before buy E n g. Beau ■ 
tlful ‘OH catalog gives, full 
flescrlEHlou and goo era! 
treatise. Aflk for & copy, 



Termaat & Monahan Co. 



OSHKOSH P WIS* 




for Safety, fast; of Operation, Power, 
Reliability, Economy and Durability 

“STRELINGER” 



Marine Gasoline Engines 

<4 cycles 1 to t cylinders;) 

are aclinoHl edgrd I be beat made 



USED ALL OVER THE WORLD - 



THE STRELINGER „ 

C4 0ya-l to-1 CjU 



Wu lilfw carry in st'Oek 2 and 4 Cycle 
Murine and Stuti unary Ln aim's. 1 V£ 
to SOH.F, 126 to 42,500; ul*o u full 
line of bout aCCttaoriea, and Can fur- 
nlsh ANYTHING IN THE GAS EN- 
GIME LINE. 

Writu for rrar n#w Catalog L. 



THE STRELINGER MARINE ENGINE CO. 

Dept. L t K. Congress St., Detroit, Michigan, U* 8* A, 




High-tfrade MARINE and 
AUTOMOBILE LNtilNIlS 
2 to 20 H, P, 2 and 4-cyck, 
latest improvements; best 
material; lowest prices. 
Also sell castings, with 
blue print drawings. 

Send for catalogue and 
state size wanted 

A. HOULE HOUR WORKS. 

52H Hrlita* Wt., Hnlyoke. Mnaa 



R eliable as steam 

EMINGTON OIL ENGINE 

Will not carbonise. Cosl to operate H as much as capline. 
Thin is nor a ezjsolinc cnifine supposed to run on keioaene. 

IT IS A KHROSENE ENGINE 

Send for Cataloffur "P/ 1 

The Remington Oil Engine Co., Slumlord, Conn. 



Make a Motor Boat of Any 
Boat in Five Minutes 




Here's an actual 2 h.p, marine motor 

(40 Ebi, complete), Attach to the 
stern post of your boat in 5 minutci 
without any tools* Driven an ordin- 
ary row boiit 7 mile* per hour* Runs 
8 hours on one gallon of gasoline, 

FS&.U Feed Carburetor, Simplest 

motor made i doe* ilO t j;g t out of Order. 

Catalog C free. We also make 
CANOE MOTORS in i, 2, 3 and 

4 cylinders. 2 h. p. weighs 82 lbs. 
Shipped ready for installation. Fully 
guaranteed* Send for Catalog K. 

A it our Motor* are equipped with 
Sc he bier Carburetors* 



WATERMAN MARINE MOTOR CO, 




REGAL 



MARINE 

ENGINES 



FOUK CYCLE 

dd Thm Engtnm of 

Known Quolffy” 

Not a single Regal came 
bac k to u#s for « ny nu *vn whs t* 
t'V+T during Hie pant notmon, 

Regal quulily If u u I f nr m „ 

Regal Engines are made la 
hcub hlgb-itpeed motor IkjaI, ami! 
heavy- duly k low-speed ernb. i- uml _ 

working i*ml type*; the former from 4 JL P, a ingle cylinder 
fo £4 H.P. four cylinder, a ml the latter from 5 H. Eh single 
cylinder to 45 H. P- four cylinder. The Regal Catalogue 
No. 13 will prove u valimblL 1 guide to you In engine buying 
Write for U. * 



REGAL GASOLINE ENGINE CO. 

6J W, Pearl St, COLDWaH-K. MICH, 

fffl Will I’ihltilt at t lie Ttnalon Khnw 




Skipper Marine Engine 

IS tins, on 

KEROSENE, ALCOHOL or 
GASOLINE 

Simple, Powerful, Speedy 
Price 

2 H.P. 4H. P. 6 H.P, 

S.1Q $64 $04 

Cnmittut# Including: Boat Pittiuifs, 

GRAY - HAWLEY MFG* GO* 
Detroit, Mich* 

M at sm of (! my Mnffl e*rs , Auto Chime*, 
y*1tu*, ntc. 

Sbsi 4 for P. M, 



WIRELESS TELEGRAPHY AND TELEPHONY. Popu- 
larly esplflbied. By Walter vy. MaKsie mini Charles It, 
rnilrrhllL Cloth; Ulus.; ?fi pp. Price, Ilna 

special article by Nikola Tesla. I>. Vati Nostrum! Ctu h New 
York. 



THE GIRL AND THE MOTOR, By Hilda Ward, 
Cloth: llhis,; 120 pp. Price, $1.00. Tells the tip*rlme# 

of the author who buys a small motor bout ami later a 
20-lip, auto. Imidetilally. tolls how to remedy gsm engine 
trouble*. The Gap Engine ruh. Co., Cincinnati, 



ESSENTIALS OF ’WOOD -WORKING, A. test book for 
schools. By Ira Samuel Griffith, A. B. Cloth; lllns.; 132 
pm An Interesting work well Illustrated with good 
sketch^ which further elucidate ihe text. A splendid 
hook for beginners. The Manual Arts Press, Peoria. ill. 




PALMER MOTORS 

1(4 to 35 Horsepower; Oue. Two and Four 
Cylinder: Jump or Snap Spark Ignition; Two 
or Fourcycle. £«ml for Catalog, 

PALMER BROTHERS, To™ 0 *’ 

N*™ ¥ofk, 24? Foorth At*. Ph i 1*4*1 |di la. The HourM 
Boiton,, X) Union St. r<>rti*nd. M*. , ts rofUaml fiM 
Sfatti-', Wh,eh . , JiWUft At. 
fiDcniiTir, B- I-"-, IflHstr Pnwclt J'l'- 




ROBERTS MOTORS 



Marine, Automobile 
Stationary. Direct 
ComieeftTI DynnnuMi, 
Motor Air CompreB#- 

om. 14 toflOH. V. 

The ROBERTS MOTOR CO* 

Baa 31 7 Clyde, Ohio 






$30.00 $50. — 

CompliFt* raJlifll fcKF [ncio.UB.ti9P in 
cauov, rourtKAi or launch 476 , 



The Little Tiger 



SpMd Ifl to 16 mile* [jpr hour. 10 
inch yroiMiiler, r J II P, , ? orliaier, 
Write for K'uU caialov givauk yv. 
licular*, 

N ortb vv enter n Mrh. Co, 



AIR COOLED MOTORS 




1 % H* P* to 
10 H, P, 

1W md 9A H. P, 
quipped with short 
CO PH GCtluiifl fifr 
spray p u on p and 
w * 1 1c I n .g beam at- 
tach urn at for pump- 
ing water frnni wells, 
\v m work against 
2CKJ pound pres&uru 
a]] rlay without heat- 
ing, (taaollny In base 
of engine. 

Write for agency 



AIR COOLED MOTOR CO.. Lansing, Mich, 



c 


ROCKFORD ENGINES, All SIYLES « 


X 


as 


BDAli "ROCJfFotD" Girl la Ibe XL 


o 


c 


FBOIH 3 TO Ml H. P. Enfllne tb*l Will Pleise fU 


a 


n. 


Before yon contractor *! w 


* 




buy (ret the Rockford IwWjfA 


t: 


pj 


propofiltloTi. 


2 


c 


AtirtreHW Department S7, . 3 !£a VI 


“ 




ROCKFORD ENGINE WORKS W ^ 


C 




ftutkfoftl. in*, ukat-nouby-handy 


- 



SEWERS AND DRAINS. By Anion Marston, C, E. 
(Motli; llliiK. ; IfiH p|j. Price, *1.00. A practical treatise 
iti sc'lectlcn, design and (-on struct ion of public out! tltj tu t^etlc 
s^wersiRe and drainage ay* turn * tmd ww»Ke dlapuBoI plants 
fur el tip*. euvi'u-h. and other nuinlclpH titles, including also 
in nil drainage anil wSt calculations* American SchOQl of 
Correspond ence, Ch tea go* 



THE FOUNDATIONS OF MATHEMATICS. By Dr. Paul 

run eh. L'luih; lllu*; 141 pp. Price, Til centa. This 
work Includes The Heardi fur tlif Foundations of irccunetry ; 
historical sketch; "1'litr PldloHophlenl Basis of Mathematics; 
Msth> tnatlr^ hiil| Mi tnjjfoniftry; Epilogue atnl Judes. The 
t Tour l I'uh. Co., Chicago. 



MAGIC SQUARES AND CUREfl. By W. S. Andrew*. 
Cloth; ill u^. ; 10® pp. Price, *1.50. Magic SiJtlaro> are 

deHutn Inal I'd » "mere Intellectual play iiJiistratljij? Use 
nature of mat henm ties, Tt but certainly they arc fascinating 
play. The hook is an attractive and entertaining volume. 
The Open Court Pnb. Co.. Chicago, 



MACHINE SHOP CALCULATIONS, By Fred H, Colvin, 
Cloth: l Hum 174 pp. Price, *1.00, a clear and elm pie 

explanation of the calculation# accessary to solve any 
pro et leal machine shop problem*. Only such rule? nn have 
proved useful In tb« shop are given. Hill Publishing Co,, 
New Yurt, 

HOW TO UNDERSTAND ELECTRICAL WORK, By 

Wm, 11- onkuti, ,Tr. , and Joseph U. H«ker. Cloth; lllu*,; 
liKIJ pp. Prh'C, ¥1,75. A simple elplflUUtlon of electric 
light, heat, power, and traction in daily life. UescrllH?* 
ul*o all the recently Invented electrical ayetcni h nod de- 
vice* an the teiegrapbone and telautograph- lia* dictionary 
of el* 1 cir ini I term*. Harper fi; Dro*., New York, 



I GET THIS 



CATALOGUE 





SAVE MONEr 



The largest in the world 



on speed propeller wheels, reverse 
gears and marine hardware. 

Everything new and up-to-date 

We w^nt man who hulldi, owns or 

sbIN a 1^1 to b»I ear fiti paga frim cata- 
Pritw f LglH,i*tiKfiw:Tlnn goiramfr’d, 
lai man oa •twit,. prompt *li 5 fTiW»t« . YuB 
AliVu llX.rujV by gutting C*t»log tudHf 

MICHIGAN WHEEL COMPANY 
DEFT, M f GRAND RAMS, MICH,. 



CURTISS LIGHT WEIGHT MOTORS 




Adopbwl hr 
thu U r Si. 
War Dfl- 
pariuivnl 
Uid UBfld 



bj *tl 

J rtim I mint 
irvn&Mti. 



AbBoIolely 

ci-Etnlinl 
wheru kteiU 
lild 

liy lit weight 
arc 

r-ftqiilrod. 



Ouo to might cylinder. Tu n to on a hundrad H, F. 

Send s(fthi|i-9 (or cktalctue X. 

G, H. CIJHTIS& HTFG, CO., IfUBiniondauort, N, Y. 



Your Gredit la Good 
On Thia “WATERLOO” 




Bay a ptjiWrrfirf, 'turahls, 0|w»n ■ Jacket, Froe.’t^Frwf Wutirlcc flaa Ilngino 
mi rr-'ilit arid, get i»-ritiaiNiit *.ui bfacii.m f , 1 1 Lanst nmneiy. M’#ij Wni^rluo. 
flatly gnu ran t red f«r nt icna 0 yearn. G*t n pinstaL And 

WRITE NOW FOR FREE BOOK 

' tlioiiL nil, EkNit is C. mn plct+ 1 I'yelopiyiiu. Uh ns all Engine I'i^n j» n 
nualulf Sent nluutuUiLy Free on renxnjit <st druig and ^rldriGW. Wrltfl 
thin today to ike 

Waterloo 
Gasoline Engine 
Company 
1021 Cedar Street 
WATERLOO 
IOWA 

Year 
Guaranty 




2 H. P. “STANDARD” 

GASOLINE ENGINE 

SGOmOO 

For P-unijpliiK, CrUum ftep- 
i it mors Churn* l Vetoing 
M n c h l n e* , tes Urtuni 
Fmiftrv, oto. WRITE FOR CATALOGUE! 

STANDARD iRQM WORKS 

25 lh and Greenfield Aves. MILWAUKEE, WtS. 



THE. BADGER 



ts the Gasoline Engine 

FOR YOU 

ALL types and sUes. 2 ^ to 50 H. p. 

S#nd for free illus tmtedl catuiog 

C. P. © J.LAUSONCO. 

SOth St., Milwaukee, Wla, 





COST© LESS THAN STEAM 

KflonomS(yally n*e* 

COAL— L1QN1TE— CHARCOAL— COKE 

SAVES FUEL Results Guaranteed 

Siiea-30 to 700 H- P. irnUa 
Bend far Brochure 68 

Weber Gas Engine Co., Boh 425. Kansas Glv. Mo 










A M ^AGAZINE 

Devoted exclusively to the gas and tniBollne engine subject It wttt tell yrm how to keep 
rour engine running and save you money in expeuBlvo Its contents are of a Bruit- 

tech n son! i s hai-LH’t^ r t hut can not fail to interest |jcu(jh' operating or CtHiU nayLQtLnfl thi' muv 
tiiii^u ol ii combustion engine. 

The Practical Gas and Oil Engine Hand Book 

printing the primary principles- of Gas and OH Englum in simple taninii*o--biat supplr- 
JLtr enough inartics] knowD'dav to siicr^MfiiEJF operate a gas engine* 

Regular stihecrlptlofi prkti ul Gas Power M,tlu el year. 

The Practical tiuHiUKl Oil Engine Hand Hook neiie for tljud a copy* 

A special limited offer is now open of OAS POWCtf, one year, and 
one copy of The Practical fjas and Oil Engine Haml Book for $ 1 . 00 . 

Mem l Orders at once to 

Gas Power Publishing Co, ( 320 Court S U St Joseph, Michigan 

- . — — - 







COMBINATION PLIER 

Drop forged from an ex Ira limp grade of 
I'l eel. i l :i‘ In i miles are so designed tLt rt f 
they fii tin- palru of tin* baud, thereby 
ranking |[ iiu e4*y cutting 

SIX USEFUL TOOLS 
IN ONE 

WIRE CUTTER, WIRE CRIP, FLAT NOSE PLIER, 
SIDE CUTTER. REAMER, SCREW DRIVER 

A liullveliDlJ tout tba .1 let caantautly 
Ei l i l ( 3 i , |J Itl It; i tVLHp J H llILtl profl^iOlJM, 

Nu P 70 i>, 7 Ineli, m-nt pi-cpslil to sny nd 
(ires* to i!i« I nlted Stu lea on roeelEX of 
ROeeut;.. Wo cud isT-m fur [dull thin loot 
lu LLi h ■ bickrj- plated tinistt for | 1 .U 5 . 

Every Tool Guaranteed* 

ASK YOUR DEALER FOR UTICA TOOLS 

Only the Genuine Bear This Mark 




TRADE HARK 



Write 1 IW Cufcalns. It rental ns trar coin - 
plete I Inc of Pile re and Nippers 

UTICA DROP FORGE 
& TOOL CO., 

73 Genesee St., UTICA, N. Y. 





2 CYLINDER OPPOSED 
MARINE ENGINE 



l uJJ Brake Horse Power Guaranteed 

Pleioc d<in‘t buy a Marine Engine iintbl you bite 
lnTiflt%ote<] ibo *■ fiinta.** Then j oa won't want may 
other, Abeij(utelj 

guaranteed for one 
rear. Att sizes, S to S© 

H, P r Write tiidiy for 
catalog F, sent free. 



GUY l, SINTZ CO. 
am ei Marshall, fflcJh, 

HV fltoo bit if ft fijjrt-inl h 
tG li h&riH! j*ott' K ‘r t !t vy flu- 
ff rr 1‘rjl hjl H KH , | 

t/f*wa for rrjjJur, 

tH-tf fAt t'ddilttfL' 

tffttlte. P r f * 

^fJSOroiii|,l. I.. 






FORGIlTG, By John Lord Bacon. Cloth; iijeih. ; 112 ' 

t Price* $1 . in j_ A manual uf prai'Mcnl liiHtnjrllon in 
j 111 hammering. working. forming iind tempering of wrought 
mm id a chine nt»l nod ttxsl steel. I Deluding details of the 
niodrrij process uf ■ Ji-ctrlu welding. American School of 
t urrespaudenop, (.'hlf&gLi, 



ELECTRIC MOTORS, By Nor run a rf. Mende. Cloth; 
mitif.: idd pp. Prlr-o, $1.1 id. E spin Ins the piifTinincnn of 
electric mulurs. lIl-mtIIic* loading motors r ml 
:ind gives -suggestions for llielr justslIdLliiU, 
tunnageaient. Mu; raw Pub. Co,, New York. 



it |i[i Hanees 
eurc and 



MAKE MIRRORS AT HOME 

Dig profit* with 1 1 itl e pullir* One lSx 3 & |n. mirror cobIb 
S 3 .tH> to $ 5 . 00 . You can aUvcr a glass- this titr for 20 c, Sri)d 
S0c in. ft s tamp 5 &r monfi' oedcr and Vi'c Will send you explicit 
tilrections how to doit: g!*o hew totmhnsH,, crind, foil, gold 
leaf, frost, chip and make i as Slat a on b la ined Class, Hnw to 
transfer photo* on claas, tore holes in ajEass and cut skyUchia, 

CEQRPE L. PATTERSON t CO 

2214 Montictlio Aytaat - - - MDROAR PARK, ILL, 



21 

Years 

Back 

of 





GAS ENGINES 

.LotLK e x jierie ttee ha R taatfbt UB ho 1 * ta bullrl itho 
#n«iiiu that littH no t'qoif We h:i¥e ihn right 
DnnClpJpH. nml workmanship «nil tnaterialn are 
fight- Many tliotisjiiid Ir'onn enginen are at work 
Hhfijr ulwii^w satinf art ion. L,et uh show yqu 

why. Write for Free Book No- 5 G. 

The Foos Gas Extsiloe Co, 

Sprlnjlleld, Ohio 



DON’T BUY GASOUNE ENGINES 



Until yon tbreBtlgato 
'The Master Workman" 

. _ a tmo-eilinrtw cawlim. k*ro- 

mbb m , Icm'sIi-'j] «nirin« r pu|»«ni»r la any nut epimlsr Migutf; j»*er. lb wejflil sntl ]nj|h sra half thal of *iu cylinder «U(fm^L, withfthNritr 

4uim hi) tty, CwMr Ltiis to Buy — L.c??-* to Kun. Quickly, started. Vibration practitAllj dvuhudb, L'bl&aply t|jtii.u[cd «u ujj>- vi-a^-ua. I'l i* a cuijj in ration 

portable, station ary or Irs^tOru vsi ifine. tiKnu w« CiT^inua 

THIS TKMPLIC PUMP CO., Mfra^ Muaglver and iSth Chicago. TUfS 13 Oim FIFTY-THIRD YEAR 



Il-D 



Kl 



MARINE mOTURd 

Use Kerosene, Distillate or Gasoline 



Gasoline 

Motors 



Thousands of thera arc? in use in Speed 
Models, Livery and Fishing Bouts, 

They start easily, are always ready, 
and possess that Bulldog Feralst- 
ence which never gives up. These points, M A 
coupled with economy of fuel and a reasonable v 
price for a strictly high grade product, have ” - 
made the*e motors intensely popular with 
those who investigate and make comparisons be>- 
fore they decide. Made in ten sizes — k ±$4 to 27 h * 
p. f one, two and three cylinders. Ask for de- 
scriptive catalog. When we discovered our vapor- 
ising device we found we had solved the problem of using all 
petroleum- base fuels in one motor. 





Kerosene 

Distillate or GawUnt 

Motors 



Kerosene, Distillate or Oasolino 
can be us d in the same DuHrie 
E dv i ne w i t* ■ o ut al teratio n . A pint 
of kyroHCiie per horse power keeps 
.you going full speed for an hour, 
Ti»*rr's m&tc puwtrln ksrostne 

or distillate and no fine dagger. It'a 
vastly cheaper. None of the fuel can 
escape to cause odor or musa. These 
engines always start easLy and run 
smoothly and persistently. They cost 
but little more than the gasoline 
motor and fur less than other kerosene mo- 
tors. Buy a Du Brie, u^e ihe fuel yon like 
best and bo safe. Made in all sizes from 
4 to 27 h r ]>. — one, two and three eylindm^. 

Our catalog gives all details. A. sk for it. 



BIG INTRODUCTORY BOAT BARGAIN 

Thfw« bdfitA w-ttb bought tjurjn# the THiUlfl 
ut a In rumim Wu cliarue yon what wo paid for 
the boat und Ti'EuJiir price lor the engins 
iu tending the boat as a prominm, 
to iatrotluro the wonderful UuHrie FouLno 
Where 1 tn nierltfl. are not k n i»Wn , If y ou ctu I d 
Bee lb 6 bunt and how Tt F s built, you d boitar 
an I' reel tt to till* wmuderfal Imvgaii n Thohull 
ulnrifl ir worth more than wo charge fully 
until rewily to run. 

The boat in lb ft, lon^K 4 ft- 0 in. bfiatn, 7 
In. dndt. % In. enurum plunking copper 
nailed. Framn, keel and nth or wood imru 
w hi t e w k. It iHHibi IQ p as& n were ocmi fora a- 
Tily.Tho Uiuh free boaptiinwJM^ IteiCeptJomiily 
m Bi-worth y- DnHrle t) h im ga-Holiiu? t'njji ne m- 
Ntulled under for d det-k leatet cockpit ftWV 
Hne 1*1 In. propeller with rcTemegcur. Biww 
(petnratt O^f to 10 mi hGar. J isr pl^BJratfl 

or I Ivory aorvlt o yoo can't txpial it. Ant for 
► teeiat catalog about thin wnmlorful bnruoin- 
iVriio ciniuk. for the number of theatj boate 
ia limiti*!. 

AH Iteady 

i« pul In 

ilit* wntar 
jiikI run. 



COMPUTE 




Duftrie Motor Company, 425 Guoin St., Detroit, Mich. 




RELIABILITY 
COMES FIRST 



Before you buy an engine you should he satisfied that it can 
be depended upon in every way. 

An engine that is frequently out of order when most needed, 
that requires constant readjusting and replacing of worn out parts, is a poor investment, 

Save yourself time and money by installing a power plant built by a company that cannot afford 
to send out engines that fail to give perfect satisfaction. 



I. H. C. GASOLINE ENGINES 

are built on such simple lines that an inexperienced person has no trouble in 
mastering their management. Thousands of them are at work today, their 
year?! of .service telling of thorough efficiency. 

Verticil in 2, 3 and 25 horsepower. 

Horizontal (Portable and Stationary} 4, G, S h 10, 12, 15 and 20 horsepower. 
Air-Cooled in 1 and 2 horsepower. 

Also a complete line of Famous engines mounted on skids or ready for 
mounting by the purchaser. 

Sawing, spraying and pumping outfits, and jacks. 

Call on the International local agent for catalog and particulars, or write the home 
office. Valuable book, '"300 Years of Power Development, 11 sent on request. 

INTERNATIONAL HARVESTER COMPANY OF AMERICA (Incorporated) 

16 Harvester Building, CHICAGO, ELL- 




Please JJuEfnm Popular Alcvhvniee 
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/ 1 ARINB rtOTOR 



t 



is the equal 

of the finest automobile 
/motor In any $5000 touring; car// 

A 11 St arts just as easily— runs just as noise- 
lessly — https running just as certainly 
and with as little vibration as the motors ■ 

. o/ such splendid cars aa the Packard, 
Peerless, Locomobile, etc. Do you ever 
see one of these ears stalled by a break- 
down or balky engine? 

A few years ago* the marine motor was a ( 
pretty crude thing (and some still arc), but ; 
today there are a select few that have been 
refined to the automobile standard of smooth 

action; and at 
the head of this* 
little "quality 
bunch" stands 
the SCR1PPS, 

1 io s ayltndar 

to J00 'h. p.; ail 4 
cyclop. M rltiU tada} 
for lytH? cntJilon, 

SCRIPPS 
MOTOR CO, i 

tUlMi An. 

Del nil. Hob 







I plrt# « 

Baldridge Iteri? nu> 
Cifaf. llii-os ■iHnaEuihj pnntml 
rif i thrift r (or itertme, tacking u j, 
nr atopping. Oomiwcfc., coDi|ilflai3j 
enclo-st-dj vsrj piiKipliJ Lit deiign hlk'L 
W n>'T*li--n iCnitfl la thr Un?Mt factory of 

111 If i nil In the world, uC fin*H itfhj tlrnl, 
),r hlfh-cla** pipclsmbii’i Otft't ^ffl^rL- 

Tnrnl IV Lift ffwn "raMit to tail," 1C 

yuu fire for Jn »r own tatelf. 

FriCCi W>d 4«=ri|)lbB pa 

□a ntauort. « 



m m 

SMITH 1 1 

0ALDSI&0t 1 
HACWIHF, CO, 

bi Ainiitcrdtm 
Aisuue 

Detroit, Kkh. 



Agcati 

W riiatod, 



P EROE 



MOTOR BOATS 
1 ND MOTORS 




"Always Dependable 1 ' 

Huperlor to *11 other? for 
L'-ifety, Comfort, Durability 
■ rnl SpOOd. UnifSl pin'f!- 
IWTloriw enables unto pi to 
you the- for the le**t 
m o a U y . BS *l*e* and 
itjle# of Motor BomIi 
mniring Ip prfe* from 
WlMW to *M»cu<j T Miitftm 
only, S to &s H. P. 
Knocked Daw a Boot 
Franoei with Machin- 
ery. itow Buwts wild 
Canoes. Write today for 
til 1 1 p'lrtlL'UlnrH. We can 
a i yon money. 



PIERCE ENGINE CO., Tenth **«., Riclns, WIs. 




¥ ale Air Compressors 

Supply uhunJaut air for your 
lloat Whletle, Air Briteb Work* 
or any similar work. 

We G (inrun tee It 

Baird & Sensei wood Modi- Co, 

112 Raynor St, Detroit, Mich. 



16 Ft Steel Launch with 




2 H.P£n?me 



IB-lM-iS fnfit liUnOhnl rat jvrAjuhrt^vn 0 tPi 
[i rli 1'* . AlllinnrSfpfl fitted with a<reta tw 
f srainjS «(#&« * hill *p*t4 oaatroUintf l*vsi3 
litnplrfi divine mail*; Hurt.* without rrwat. 

Jog, liu Dill jr Bmarintf pan.*, Stoelmwhnol*. (ST. 

"11 : its flfted willi **[- plight 
cr>ni i 'B rltru) Ht* • not link, 

[,(, !U.ii»t hm«r». yf* urn ITm 1 livrpi'nl 
mifitdWhsr*!-* of plnodEcn l»*tl 
Ill (kowerld. OirdorafiDed ihny 
wrn rMfi'owda V>o«tli tlsrwt 



l> mrr, Hriltti-BJI mA *11 biidi]*- 

iwn’t plnfltt. KrescuUtf'^u*, 

Michigan Steel Boat Co, 

|~J R»n*TP.lB A™, P*«m RH*L**» 



NORTHWESTERN 

MARINE ENGINES 

* rii th« nn [j en ri nos bavin e 3 pec la l Ban* 

Tlcht BcurLnf o And Jtulnnce 
Dlnkra on thsimido r>( crunk cbsmlifi. 

N. W . Vn fines fiii 1 In B.d a SI rarp fully k#n 
Wttfli, Mwlf riwl «qi] s^rliniinihip 
rMiliUtho OKueJluJ. N'lt 111* cheapest 
oaciniu, hut, tke tost. Bwiti 
roadf Tnr ienmodibko use. (Insran- 
toml |j.j d r-Tc- up ns "re fcl . r. UlB-o mti a*. H u a- 
drtdi ftf istiilkd uitn. Power and 
■peed «t imil! end, fnr Plosturn bool nr Iiht? 

■erne*, 1 BO $ Catalog Free. Write for a ropy. 

Nortlwteitom BUel A Iron Works. Dept Y Ejm Clair*. Wld. 





ROTARY PUMPS 

For circulation of Water and Oil on 
Automobile, Marine or Stationary 
Fngi nes and for bilge purposes. 
s?:\d for catalogue 



THE LIPMAH HFG. 

30a PLEASANT STREET, 



GOHPAKY 

BELOIT, wis. 



PLAIN GAS ENGINE SENSE 

hf E. L. Onliurnn 1-Mi — |irl» j'oGi|'Aid. Fur 'ha Kevin tur 

POPV LAB MECHANICS BOOK »E1T,. - - 1HICAOO 




I & ft. Molar Both IQOOO 
1 wlUi 1 M.T. Motor. » ® - 

1KJN*T CHEAT YOURSELF f 
iVo vftn't eiplnin here, tut if you 
lire gqlng to buy a boat, let UR 
kb£nr what nit* JOU Want Rt-i ws 
esm *htp you Tuouoy. Wa *ell to 
lifter* on It, Htnndard Outing, IS 
ft-. 3 II P.< BHS7.30f 20 rt, &5f H. 
P., *250,50. 




we hive HD AGENTS QUTTVG BOAT CO., Kankakee, 111., Dtpl. A free catalog of NET PRICES 



i 



Plea*? J/TTufion Popular Mechanics 






CENTURY 



steel TABLES 



Are the itrongesl, moat rigid and! most easily ad justed light table ever 
designed for us e in home, office, shop, drafting-room or school. 

“THEY DOW a T WOBBLE” 



Because the substructure is a framework of angle steel. Ad- 
justed for sitting or standing position, or folded, down flat m a 
few moments. Top adjusts at any angle from vertical to hori- 
zontal. Top 27x27 inches with pencil and instrument ledge. 

Weathered oak or basswood. Price, either kind of top. 

$725, If your dealer can't supply you, we will ship immediately upon receipt 
of price. We Guarantee every table. If not satisfactory return at our expense 
and we will refund your money. Illustrated folder free. Write for it today 

ENTURY MFC. CO., Z50 N. Front St.. Columbus, O. 



Pioneer Perfect Frames arev 




of knock boat ■BCinjtrnctlcm. 
foil I’SHily Nltti fctli" bnnt 

V • I : I i 3 1 hth Ftiramr FrTfvc'i 
PoimcB. tin only Jrarndi hcMrin* 
nh“ bflut to tinct bIiiiK* 
up, trued, ii-Bte<l»nd 
od ftM- planking; before twine 
ku !l- 1 down for udyntMitfo 
Fii.imr nil 

ih> >i itrft wort, bn it t w ct-1 1 1 1 ntn 
the eo^t ul a H Pillar, complete 
boat. lit'liieiJilH^r. « ith Pi., n i'<t 
tuj-nUb, rihp.i itutcty free, iMlUifbJ and mrtJ-ucti-?o t?r coui- 
r hwi. Order Fkmear Pr*miw Tl>fl AY mi the lii my pit 1- 
:ind boa far ynqi-SL-lf live simplicity cf th* Ptanear ti-yatem. 

It Jull rLnV(n"t tiicLQ, Hjr nil not url mn-terl at uOrt rent' '»0y t.,. ri>:u]-|> to 
Jnqr tilt jonrKlf. v?Hte lj* fot Lw-i>i ioit . Pi)fHrtl>iTkll>P ( Finnk- 
tnjT, Fittings, Fnirirus rtc. Writs TODAY tor FREE Book of 
PumefTf JVrft-Cl yr*rm-» mid Fall-SIso Fiitie.r.na, rtc., or tfDrf for 
104 -pjiri' bi>u1 -IheiIInI i-i-r-.' hnok, BDOITIurtrirtirrai. ill about our 
4tl tyiiva of ho»t* F 'te, Money hack If nu| aiilitfiftd. 



Pi one ft Baal and Pattern Co., Wharf 3 1 S, Bay City, Mich. 







and MARINE SUPPLIES 

STUFFING BOIES. PRQPEimS 

Engines for every purpofio 
Every thing in Boats atui 
Fittings, 

J. C. SHADEGG ENGINE GO. 

3 I A THERD* ST. r S M I HHU PDL I £, Ml NR, 




ELEVEN-INCH SCREW 
CUTTING LATHE 

Fnr fcw>t or power a* wanted. Hub 
puffer crcuw feed and cork pouad 
rest. A striotly hiah- grade mod. 
#rn tool. We also build a fl-lnch 
tuthe, DpiNfrlptirti rirculan of 
tioch J nt.hu upon rfi.h uc-t, 

Rockford Drilling Machine Co. 

tKtrurc iti 



THE NEW 1909 MODEL 




tlrtiida the i-r-nl Uni fa to ht cither n bithhIihI nr rtnl^ltl I iTCter- hlrtrip~* 
Homorhinr nwr i|r.n# NoHiiHit lik« it /-n 1 h« mirk^l Shup- 

ms a ntnwcr pni-fr-rtly in I Is minute*. Tlio birocst lAuitt-i-imiker you 
wd lift vc in. your itup. Write fur i-Lnulur toil j-rjce TUIM.V, 

The HEATH FOUNDRY & MFG. CO. 

(tetoort U> Tb* Him4 fctpj*, Co.) 

PLYMOUTH, OHIO 



— More Water Raised Than By Any Other Method — 

find 25 per cent, tnore water than 1st delivered by any other pump of th* sam* type Is produced by tit# 



“American’' Centrifugal Pump 

The reason fo, there Is do sudden change of direction of the water In passing through the 
pomp, the Impeller Is accurately machined to the casing and there la a perfect cut-off at 
the outlet, transmittal# nearly the entire mechanical force directly totbe raising of water. 
Tills tmahlea the single stage pnmp to attain a mechanical efficiency of 60 to SO pep 
cent, against head* up to liO feet amt (In- two stage pumps to operate against bund* up to 
£>0 f Ft b [ . For Irrigation projects, lire protection, factory supply, mines and contractors' 
use American Centrifugals are the most etliclent pumps yet devised. 

Tell ua your water problems. We are the world’s oldest and largest makers of 
pumping and well drilling machinery and can aav* you money. Catalog for lb# asking, 

Tha AmamIaam \A1 a 1 1 VA/imlfc j 




GET THIS $1200.00 NEXT MONTH! 

WHAT A BLESSING TO ALWAYS NAVE HONEY IN ABUNDANCE. 

iLVT,-; Hundreds Getting Rich the “NewWay.”^^”"' 

rum-fit money maker. One mnn actually luawle $12X1,00 J V (INF MON I'll, ££1.50 IN IS MINUTER, 
|ikuO IN w jfJA VS. Not ji fairy tuJo*. fake or humbug. hut ataolutely tme-^wurn atnbenieut. New. wonder- 
fnl discovery. Cim-dng great enthusiasm. Binder*, nee, read how tM* Invention lias umde. La making 

tluuiKimlN of (Ini lam Jsur others; 

Does (1200 Monthly ‘‘My HiLir wti^Luione month, mis,rt> an o ther. Pcm thing SWORN STATEMENT BY 
INTEREST YOU? mT *°id. ** nt ™ te f ^ ini cMtutiwni; 1 ju. q, STONE MAY MONT. 

"HOLD $321 2*00 XV A WEEKS. Not one dissatisfied user,’* writes Koratnil & Mercer, Minn. "My 
wiles #1680.00 IN 73 HAYS,’* write* c P, icuj>, vi ji?, "GuriviiH^' -ri no ri:uri.E got nr, ok i>j:i:L. 
Sold LTJJ.W ill lrt days, 11 writes W. H. Jtoo tto, Pa. "tockwil order for #tl li.Oll FIRST 1 l-V VS WO It K. Bent 
thing I ever worked,*' writes L. R. Langley, N. D* "Kveryhody thinks apparatus fluent thing. Solti 15 one 
nftrrnooiN n wriit'S MM Ere Edwards, Nev„ after ordering 13* "I averaged $iG4.1S5 1YKKKLT f nr three 
months, undoubtedly bt?st line on market*" Write* J* W, Beeni. Khh. **Fliiekt seller I ever saw, catches the 
eye. Don't want anything belter, HELL H OFT OK lo lldl sES," vv rite* Wn. AiaroDe-y, 
Okla, *‘A limn tluit cnii*! jH*!! yimr mitf il canUln T t sell bread in a lain uie^ send 48 more,** 
Writes T. D. Cash man. Minn. "I make SlOO DA I LV,* 1 writes J, SevegiuvN. Y 
HI N1IHKIIS, 5aiSN AN 1> WOMEN TEEL OF lYOMJfiUFI I 



SUCCESS equip- 

[dnp town mid form Imtnes with Allen Finisib I o Hath Appumtns. 50,00 if already evfd. 
Acknowledged best thing ever happened for humanity. Nothing like it. t+kvo<j every home « 
modem 1 ni ill rmini JW u-nly #1.(10, Think eliU Citnts nutliing to opcmte. Used wherever 
water in any form exists. Wo energlzea water that 1 gallon does mere than tab full old way, 
Give* cleamshig, f L-lctfon, shower baths ftLt together or tfeixirafoly . CtCanHes almost nnto- 

iMiLt ienl Ly. Makes bathing 5 minute upe ration. Only clean, run n lug water tntirhui body—uo 
immertton. No tubs* buckets, bow Is, wash- rags orapongrw— hot. I umii I rur. InfuircH cleanlincea without 
dnidpery—i] rt i E( jugs llff— proven to dlaosiMfi. Small but mlgbly— carried Jo grip. 3Bpdor»©il by 
I'luiLitiis llultle Creek Mini lari urn and uther celebmh'd iiiiihurillpR. Most popular, easiest, 
quickest, eurcst felling household article going. 





Let us give you an appointment worth $40.00 lo $60.00 weekly 



nlus freedom from dru dge ry, long hours wage 
A LEX.11 LN , ill A N A OEItS, eld 

., apptknl 

UNNECESSARY, Simply supply enoritanifl demand sln atly made— lli;iCs«JL Every 



earning, bfiealum, job hu tiling. We want mom 
AGENTS, HALE8MEN, MANAGERS, cither Bex, at- bolilo nr Lrarolmg, flit nr spare time tu 
fill (imtlers, appoint, snpj'lF. control eaih-RgentH. irustlern getting rich. EXPElll RS CK 



SEE IT ENERGIZE," 

See. view C. nub, Pmrtablo Jind 
UathrofjTU, Outfit. 



i-nrttonu r anxhujn tu Ij^x -eit your busliH'^H. No easier, qiil^k^r> certain way to make money. 
Exciting: bartineNH — idg piaiflts— |H>puinr gHKtdP. (rnnivint^fd by ilil old rtdiuble 
lunht 1 — no competition — exv:lu»l vr terrlteri — n ni| ha ration hyjc! ns^lstanee. 
CREDIT G1VEN-SEND NO MO NEY — nnSy your name and add ]-•--* on a puHlal 
cardtod«y for wnirldw gnnlaitt niteiu-y nffer, viiitntb]** hnnkl^fn, i-r*'dlt ltlmi, 
niriHnfHof plipnam«maljAucCf«A— A EL I UEE. COSTS NOTHING TO SNVEXTI- 
GATU. JilEET Cfl THAT FAR AN 1 HOW, 

THE ALLEN VUIFG. CO., 296 ALLEN BLDG., TOLEDO, OHIO. 



“PERFECTION” 



Stationary Engines 







Sena 



CataJftfi' 



Karins 



Motors 



qu 



a I- 



gine 



man 
expects to 
run his engine 
continuous 3 y — 
wiio wants an 
economical en- 
de signed 
for hard, 
si c a d y 

fy three <workfng parts, Thai means low 
cost of operation, less friclion, Jtss wear aud tear 
ihan any olher engine you can buy. 

Just the equipment and power wan led for small work- 
shop, Will run any machine such as lathes, drill 



lhal 



can 



he 



press, shape worker or any machine 

operated by a belt, 

Comp’efeiy equipped w including walertanlc, gasoline 
Lank, coil, batteries, wire, twitch, plug, battery bo*, 
iping and wiring, ready for use. (A reasonable al- 
owanee made for any part not wanted.) WE FULLY 



r, 



GUARANTEE FOR ONE YEAR. 

Write for Spediil introductory Frlcef nn ih™ uDHlT)«r ifnit 

110.6 ,. t JMAklM- MUTOftS hnbn.i.wl.-.lK.'d tin H ei lhiI rmr Vi.uil t<,-r tins 
rn' -ni'j 1 . Citalif lad dvKrlplit. tmitlcr 11 U r< r -qU’i > it. 



THE GAtLLE PERFECT iOM MOTOR CO, 



DO YOU WANT TO BE WELL? 

Do yon luck that vigor and strength tlmt comes with abun- 
dant health'.' Need "f vitality i-HUMft nioKt, dJ^eafo, IvLECU 
TlilOl'I V will give ynn better blood ami etplepilld, regular 
cl rcu latlon— l re+ h < -u^rgy— Nf.W LI PK, Dings N EVHU ca n. 

THE fA fl| [' 4 rl 0^ ) WIRELESS 

(Eli'i'tridij 1 in Tiiblnld f orm 1 
is the new Invention physician* line iituI pnwrlbp, twesiw 
it i* compact* simple, Kite tUlJ D3 FI-NDAULiL. A pocket 
lupiii-H ‘■ry In a g metnJ n< > wires, cordn, pIurs or 

liquid* — flts tin* hand. Small but potent; ItiFjtsn life iLmenml 
cannot get out ot order. 

WILL YOU TRY IT FREE? 

We Iiuto a .[wi’ijil ..(For ! ■ nm-kr- Jffuptiiiilble pen |i I Write- Tcntjsy 

for free apjirerol plan nii'l «nr new IhniIlIhI -ii H"iqe Cur* of Btuauif 

illlB, 7[«uu||Li u AHtliiim, lib- .rnn .il nn<| hll mW ri U 4 Iroubiw pind rfia- 
i-itbi-i CMUh-a i.y elufirlrh L-IrroTHtinn i l l.c WixirL If iri-ingg. jj n.1 m . tuv«1- 
unhlfl Fcir UltTbio Italic ah 4 hnnufi' .Hniwigr ) 

GENESEE ELECTRIC CD.. IQI STERNER BLDG., FLINT. MICH. 



11 A LITTLE GIANT” 

GASOLINE ENGINE 

Unlit e^fjeeSal ly for YYin*litnv r . Churning, Cream 
tk'PBTBtiuii dr fuij kind of Ei^hL how^v rant-hine 
work- prirfl COJHpltitA rouilj to run, 1. <x b. Dtw 
Mol nee, ^45-06. IVritcua 

MONARCH MACHINE CO. 

DES MOINES. IOWA 





NO MONKEYING 

If JdlJ U» Out t Vnv-ltcady fa Lf-J il jusiahl^- 
|Iou v Li-ot' 1 . Form ;Uj 'I Hull AElici* W loin-!'.. 

TJja hurJ-u, jdn 
| pull, (tic lighter 
it kulili* uo 
mil tor fn w 



fiWftll. how hwlly liatterail, w-tut th%j*s prabaor eonditleuitie 
nut, (mjII or pip?. l|ln, llio wreucli la rr.iJ( ue-1 dvea r;m work 

au-lehij-, S.ntplfli li’ln. WraBcIt, ^1 . tiL|.rcia rliaTe^fl tij.i I, W-!h- 






Jp I> P P A Book of Valuable Ideas 

^ for Beautifying the Home 




W E will send you free of charge 
our book “The Proper Treat- 
ment for Floors, Woodwork 
and Furniture, ” two sample bottles of 
Johnson’s Wood Dye and a sample of 
Johnson’s Prepared Wax. 

This text book of 50 pages is very at- 
tractive — 80 illustrations — 44 of them in 
color. 

The results of our expensive experiments 
are given therein. 

There is absolutely no similarity between 



Johnson’s Wood Dye 



and the ordinary “stain.” Water “stains” and 
spirit “stains” raise the grain of the wood. Oil 
“stains” do not sink below the surface of the 
wood or bring out the beauty of the grain. Var- 
nish “stains” are not stains at all. They are 
merely surface coatings which produce a cheap, 
shiny, painty finish. Johnson’s Wood Dye is a 
dye. It penetrates the wood ; does oot raise the 
grain ; retains the high lights and brings out the 
beauty of the wood. 

Johnson’s Prepared Wax 

will not scratch or mar. It should be applied with a cloth; dries instantly 
—nibbing with a dry cloth gives a velvety protecting finish of great beauty* / 
It can be used successfully over all finishes* ^ 

Wo want you to try Johnson's Wood Dye and Prepared Wax at 
our expense. Fill out the attached coupon* being careful to specify ^ 
the shades of dye wanted. We will mail you promptly the booklet 
and samples* Do not pass this page until you have mailed 
the co upo n * " ^ 

S. C. Johnson & 

Racine, Wis. 

**The Wood FlnlahJnjj Authorities” 



Son 



V # % 






/ 






/ .c» 

4^ , 



& 






■ ' v 















:,4 









For artistic coloring of 
nil woods in the fol- 
lowing shades 

Nn_ 1-Jfi J.ipjlit (Wit 
No. 133 IWrt \Mk 

N<J. 174 JHtS: = LMEI Uul( 

Wo. I to Hum! In Oak 
No, in? Bn tire,' H 
No. 133 Light SUboyuny 

So. I J'. ] 1 hi t k Siah 'p r ;my 

No. 18& W e»*h,f r^d Out 
No. 131 Brnwn Weriihormi dmfc 
No. t&J Ofrd-B, W eu . bu iW UoJl 
No. 12! Mi/ffl ti ro< n 
Ifo. UK3 direst tiroetl 
No. 173 tfiioriih Pnk 
N._>. 17S Brcwk ] ..’ini ill O&k 
No. IfcO NIEt*t On»jf 



FIcase Mention i'upular Mechanics 







The man 
who owns 
& Thurman ^ 
mechanical m 
cleaning 1 
wagon Make* ' 
Money. We 
are ready to 
prove that 



Ir 



- 



Thurman’s 
Portable 
Electric 

Vacuum 

Cleaner 






The moat perfect Electric Portable Cleaner and latest 
triumph of J. S* Thurman, originator of vacuum cleaning 
machinery after years of experience in designing, build- 
ing and operating this class of machines* It is light, 
operated ny the housemaid, mechanically perfect, easily 
portable and built to last and stand wear* Absolutely 
constant suction is created by the vacuum pump 
through cleaning apparatus to the dust tank, which 
removes dust, dirt, grime, moth eggs, vermin, etc., 
from flooors, rugs, carpets, draperies, tapes tries, 
upholstery, etc. without wearing, tearing, heating, 
or brushing. It accomplishes sweeping, renovat- 
ing and dusting at the same time. 



This year— next year — - 
and the years after Clean- 
ing Houses by' our patented 
machinery, by energetic, com- 
petent men* Over 600 opera- 
ora in ps many towns m the 
United S tales. 

We make the most efficient stationary 
systems for Carpet Cleaners* Tailor 
Shops, L; Limit rios. lU'sitk-neee.. U ou la. 

Qllku Bullihny etc. Outfit* From £450 
to £3,000. V ■ own l he patent* writ! are 
prosecuting all liifrliiMeru. Write for catalog. 

General Compressed Air 
and Vacuum Machinery Co. 
4447 Olive St., Dept. H, St. Louis, Mo. 



Latest Improved House 
Cleaning Apparatus 

It can be operated in an y building wired for 
electric lighting and is the only portable 
vacuum cleaning machine which will do 
the work in a perfectly satisfactory man- 
ner. Not a toy, but a practical ’device 
which saves its cost in labor, wear and 
tear in a short time* 

Tools for special work, stair and 
Stair edge, tapestry, upholstery* 
tuft button, wall, wood floor, clothes, 
face and body massage and many 
others are given with this ma- 
chine. It more than makes up 



in quality and efficiency for the 
difference in cost between this 
arid inf trior makes of cleaners. 

Sent on one week's trial ; 
if nftt as represented, 
money refunded. Catalog 
and price list free. 

The largest man* 
ufacturers of 
iiram Cleaning ma* 
chinery in the 
world . 



Pieasr AiTnffon Papular Mechanics 








FOR FORTY YEARS A STANDARD PIANO. 



nre made 
by us and are sold 
direct from our own 
factory and in no other way. 
Deal era and agents' profits and 
every unnecessary cast eliminated. 
Every dollar is piano value through and 
through, the best that 40 years of experience can produce. 

AN ABSOLUTELY FREE TRIAL 

for 20 dan, in your own home, no coit or obligation. 
ALL FREIGHTS PAID and ail risk* tmujned by u*. 

Pioneers of the direct plan of piano selling, our unpar- 
alleled success has brought forth many imitators, but HO 
competitor?!,, either as to the excellence of our product or the 
integrity and economy of our methods. Forty years of daily 
increasing business and 45,000 satisfied buyers testify to this. 



Ask a Wing customer what he think* of 
Wing Pianos and Wing methods* We will send 
you names in your locality for the asking* 

"THE BOOK OF COMPLETE 
INFORMATION ABOUT PIANOS/' 



FREE 



A copyri (Jiled hook of 152 pairs with many illita EraliOhm 
A c&mpkte rcfirence booh on the pinna subject. 
History of iho piano, dsaeripticmr, of eirery pari, Kqw to 
iudic fiootl and bad malaria Fa, workmanship, etc. 

Teaches y<m haw ia buy inietli gently. Fob need this 
book. Free for the ashing from llio old, kovic of 

WING & SON, 3G5-395 w. 13th Su New York 





^SAYES™ 15 DOLL AIL 

Think of if— at lea-st two centB a day for royr col- 
lar wash biLLE Tint's S7.30 a year— and 13.00 fur the 
collarsa* That’s filJ.-tH. You didn't know it qoul so 
Hiuoti? Well rtnir LITHOLIN WatcrprmltU Linvu 
Cut I nr-; cost Sl.00 and will last you a year. When 
h o] led j ‘j d L w } pi : the in wh i to as ne w w i th. a dam p cl ut I l - 
Being linon they brute linen, always keen in shune, 
never wilt or crack, and are to be had in every fash- 
ionable style., All sizes. Then therfi's/ ’cuff" money 
— llfrure That out, and yoiTLl investigate, if so* 
you'll buy LITHQLIN - 

Collars 25c. Cuffs 50c. 

Always sold fn>m a RED box. Avoid substitution. 

If nut at. your dealer'#, tend, {livitw styles. 

size. I\utr many, with n tind it'c will 



m< i fi T jh irff pa id. Sty las bookie l f rev an req i £ <:xt, 

THE HBERLOm COMPANY 

Dept. 25 , 7 Wavcrly Place* New York 



STARTLING 




The world's masterpiece of watch 
manufacture novt sold direc 1 1 — * 



ch 

Offer 



No- 



The Great 
Burlington 
Special at a 
Trust Price! 



The moat amazing offer ever made in the whole history 
of the watch, industry — an offer which has absolutely 
PARALYZED co m petition — the offer of the genuine 
Burlington Special direct to the public at the rock-bottom 
NO-TRUST PRICE, without middlemen’s profits. 



The Fight Is On! 



W* (Till not be bound by any *> Ftom. of price-boortlng contract* 
with b tiiH-ies-fi. We will not submit to any ‘’Supii profltf* eelUuif 
pchcmni. W* Will Hot 1» dictated to by AST TrU*L 

MO MATTER WHAT IT COSTS. we are determined to push our 
Independent tins even If a (a ihguld hktfl taflfMlUfllbtnatldn 
of «|1 the WatCb Manufacturer* of the Country I 
And bo we are mat! n k tli 3 a Offer— the most b weep! tip;, astound ! dk 
offer ever made On a 1 1 1 yrti-ic rude watch.. The fnmoUu BLnLlNUToS 
direct and at th* urn* prlc* WHOLESALE Jawaitr* null pay. 



)ly « 

v,i 3 will on'* allow title rock-bottom prica, it da&lrod, on tehua of 
gsm r rt _ sul AM i.u Don't lnisa this wonderfully liberal 
\p£.jU d momn offer, flight) Aini mail coupon now. 
Rack-bottom,, no- trust price, whether you buy for email or tlm 

POST YOURSELF! J 



lte eare to (ret posted cm watch ra and watch valnep, 
trust motUod prices and no-trust prices baler* you 
buy a watch* Loam to Judge watch Taluasl 

Gel the Burlington 
Welch Company's 






FREE WATCH BOOK 



+ <f 



sT 







Road gar itsrtlld c erpoenra of the amni' 
I d* nand LtLoas wbl ch c 1 1 H i a tbs witch 
trad* today. Head About the inti' 
trust G L 1 lit. ftfcijl about out ittit 
||.e00,00 ChslStiiee. Learn k* 
jchj can Judj* walcb rain 
.Sf’jjJ jollc Li ntti e and ai3 S r-m 
for th.i* FREE 

BOOK pow — TODAY. 

Situ & m*U coupon. 

BURLINGTON 
WATCH 00, A \a>' 
na P L H92 # <r iV / 

■MU* ▲ 
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The Real Thing of Motor Cycles 



Not a Freak built merely for speed in the hands of pro- 
fessional or paid riders hut a serviceable, durable and 
powerful machine for any road and any purpose. 

The number of these machines used by R. F. D* 
carriers, telephone linemen, inspectors, etc. , in hard daily 
service proves their durability and dependability and the 
records made in speed, reliability and hill climbing con- 
tests prove their quality and value as a pastime. 



Write tor Our new Catalog flL C. 149 



Esumi^j EXCELSIOR SUPPLY CO. 233-235-237 Randolph St. Chicago, III. 



EXCELSIOR AUTO-CYCLE 



JUST WHAT YOU HAVE 

SEEN WAITING FOE 

« 




Two new models, 3^ and 7 H. P, Roller bear- 
ing engines, long, low and, powerful, 20 in. frame* 
213 or 28 in, wheels, any saddle position, any gear, 

immediate Delivery 

Perfect scores in both classes 19E18 F. A, M T En- 
durance Run. All World's Speed Records. 

Write us for further particulars. Send stamps 
for catalog, 

G. H. CURTISS WFG. CO, Bumnumdsport, M, Y. 



BICYCLE MOTOR CASTINGS 

Jo Introduce our goods we offer for n limited 
t!rm? on lv, Bicycle. Light Stationary R, it. 
Cur ;i lid Ei|ierl mental Castings (o main? a 
20 lb, 2V4 II. l\ Motor of the latest dt'slgn. 

SPECIAL PRICE, MM PER SET 

Price of complete outfit, including the 
cun for eastings and alt other pate*, flu J abed 
to convert the hi cycle Into n motorcycle, 

P3,0O. 

UfC CHAD MITE E the castings are the 
TIC QUMHAH I EE fln-imt material we 
con hay, They are exceptionally smooth find about 
om-hnff the work to machine that other eastings are. 
boLiause they arc cast from the highest priced up-to-date 
scientific patterns, 

Send stump* fur circulars describing wonderful bargains. 




bicycle motor CO. 



Huiamaodjporl, N, Y. 





GEER MOTO 



f l-CYl-INDEH QltFFN 
r bWKBIF" 
ajj-H, k 

Ut «1 Jtokircjfi-dM 
W* fip-T* tfe* brcaFt 
0leu>rgycl«* in the- ranniry al 
tiftfcs; Lvntjr mjMhina purtnlwi, n* 
pmri a Sp«iiLly, Motor* upd Owtiujra fur 

ilr BMpt. Hoton Iof rmllwij TbIo?! |)*Uw. Sttld fur t atal I'E, 

Hitt R. GEER GO.. 88S McLaran iw., ST. LOUIS, MO. 



ii-M 



I- . 




MOUNTAINS DON'T STOP WIRELESS MESSAGES,— 
Adfleea received at the U, S, army ttiguul otflee In 
Seattle, Wnfih. T jhIlow that the signal-service wire 
rUmf In Alaska have marie auotbeir record, removing all 
doubt us to the feasibility of sending wireless lUMsa&ges 
overland. 

Fort Gibbon, at th« junction nf the Tanann and sUHon 
rtvern, several hundred miles inland. Its receiving messages 
from Noiue and St. Michael, 500 miles distant, with 
many ranges of bills between the two stations. A 
message sent by the steamer Northwestern 1 . 10o txiiles 
west of Cape Fiji (lory to the United Wireless stailon at 
Cordova was copied. The rneapage (raveled about 1,300 
allies In nit air line over two high ranges nf mountains 
capped with snow, 



5/jc Erie Motorcycle 

3 H. P, Price $175. ARefita waitlfid- 

Send utiaoQpi for our GataJop M and Special Offer to introduce 

ike J£rie 

Motorcycle Equipment Go. Uanunond sport. New York 




MOTORCYCLE, BUCKBOARD, 

AND 

LIGHT POWER MOTORS. 

Send for Catalog "M" 

HARLEY- DAVIDSON MOTOR COMPANY 

MILWAUKEE. WISCONSIN. 





MAKE A MOTORCYCIE 
OF YOUR BIKE 

ill -mall coni, by n* in, ■■our Alt in Ji- 
flhjv Outfit II bt> nny bkyi'lH.’ 
genii Ktamn fnr entfiloa Komi 15 
ci'iii* lor u'lir Motorryele Man- 
mil " II treats of tmJtolTjck'*; 
linff U.1 i:et mori“ powp r, eie. 

MTG, CO,. Pcpl. I. Salami, Km. 



A MOTORCYCLE &u h* i» n .l- FHtM 
ANY BlfTTCLE wUhiHli* nf Our Attnclmati- Out 
fltn FITS AYY BICYCLE. Al*r j F'inwlu- 1 V"Lin 
fti.il CuHiop fair MAltINE, JtUTU ur STATION 
A.H-Y. £*ud atnnifi f>>r (jntaL.ig-ui-- 

STEFFEY MFG, CO + . 

LJuttid Avf,. ami Birth SA, FltlLAbFLlUClA, TA 





Learn To Run An Auto 



iHIS work h now the accepted st.indnrrf on the practical care and 
management of mntnr cars ““explaining- the principles of con* 
st ruction and operation in a clear ami helpful way, ami fully 
illustrated with many diagrams and drawing's, making it of value to 
the intending purchaser, driver and repair man. 

The subjects treat of the needs of the man behind the ivheei, and are 
presented clearly, concisely and in a manner easy to understand by the 
reader, be he a beginner or an expert. This good book will be sent to 
any address ill the world, postpaid, upon receipt of two dollars. 

Contains 608 pages, over 4(H) diagrams and Iftcifitratfnns, printed 
on fine paper . size 5 ,1- 4 by H 1-2 inches, with jfenerou sly good 
binding* Highly endorsed. Specimen pages free an request* 

SPEAKS FOR ITSELF Eue lojicd find ctieclr $2 to r your 

valuable book. It is just what 

I havt been looking for for some lime. Thanks, for jrour exam- 
ination privilege. t S i k tie d. ) J. li. SPENCER, 



P. M, 



SfcRCfi Modtl Work?,* St. Louis, 



AFTER LOOKING IT OVER 



" linman* 1, Auto," price $2. This is 
COltf I have bought to to iJro^ct- 

tivc mlD owdcis, (Signed) H* H. ROLKF'ES, 

65 Gieen St,. New York. 

SPECIAL OFFER 

To any reader we will send 
fnr a Limited time only, a copy of 
the abuse work, subject to up* 
prnval, to he paid for immediately 
after examination, nr returned. 



ADDRESS 



Please send 
me, c. o* d,, 
the cichth 

& 



Date 

Kindly mail me 
copy of Homan*' 
Auto. And If found 
satisfactory I wjtf 
immed i.i tidy remit $2+00, 
or return book to you. 



m 




A. B. C. AUTOMOBILE ££&£. 



A fine hill climber* speeds up to 25 utiles an hour. Most 
practical, powerful and durable automobile of its class, ]s 
made easy to operate— no complicated parts— no tires to punc- 
ture — no repairs. Safest machine made* Built for 2, 3 or 4 
passengera. 12 to 14 h+ p. Price $isOO. 

■ Write foddy f**r particular*. 

A, B. C MOTOR VEHICLE CO., 3932 Morgan St, ST, LOUIS, MO. 



VICTOR HAND FORGED AUTOMOBILES 

14 la 24 If. P. Either Water dr iir Cooled. Solid or Pneumatic Tires. 

The Victor is Ihe Sirongesl Machine Built. Everything Doubled. 

Double chrvins, double wheel sprocket*. double jack shaft sprockets, 
double expanding brakes (same as on ffi.GOD cars), double ignition sys- 
tem, double colls. Double cylinders, and double roller and hall bear* 
ingtf. It is doubly strung, gives double service and duuble pleasure. 

Write fur catalogs describing various machines, 

VICTOR AUTOMOBILE MFC. CO-, 3938 Laded* Ave., SL Louis. Mo. GOOD AGENTS WANTED 





* 

9513 CLEAR PROFIT IN Si DAYS FROM AN INVESTMENT OF 9150 




Ib the result from the operation of one American 
Boot ltoll Alley in ShIEtilu, Ind. Why not go Intolbla 
buo In emu yourself ? It la the moat, practical and popular 
bowling game In existence* It will make big money In 
any town. Those alleys pay from I2S.U0 to (M each, per 
week. This la no gupbUun device, bat a splendid bowling Rama 
for amusement and physical exercise. Liberally patrtieteed by the 
beat people of both botch. Quickly Installed, conveniently portable. No 
pin boy noftdfd. Iloeeipts are nearly all prutiL Ni-arly fi T (Xii^raid tn date. 

We sell on payments and our catalog la free. 

Write for catalog, AMERICAN BOX BALL COMPANY, 

Pitestlefi, 13TB Van Burea St., IndlanapoUa. IntL 




Are You Che Owner of an 



AUTOMOBILE, LAUNCH OR MOTOR CYCLE? 




THIS VISE 

With Every Subscription 

J.urf. enough to hold any moderate 
etzi el wort, filial l enough to be tar- 
rled i n tire too! - box . Ca n br $£,■ rowed 
on any table ur work-bench. A u ie- 
fu I household tool, T bon nighty war- 
ran Led. Solid Steel Taw and Screw. 
Hpei Lil flulul], Abtnilnum Rroniv. 
Polteli, bright steel . 



THE CYCLE AND AUTOMOBILE 
TRADE JOURNAL 

waut yotj to become a subscriber becauee It given to the reader a 
thorough knowledge on all nirljjc^ts of Internet to Automobile. 
Motorcycle and Motor Boat pleBjuiro-itiekers, aa well as to the 
business mun who mimt trvontoally use automobiles tor delivery 
purples. There are five ttr *1* gpei-lHJ numbers issued 
cicb jaar. It is tho In rgejft J otirtinl devoted to automobUpf. 
iDtlieworlit It nan more liiEgen of rending nmitur t-acli 
Irtoc than any other automobile publication Id the world. 
Subscription, $3.00* Sam pin, £0 cents 



Send Now — $2*00 [Two Dollar*} in aameut for twelve months' aubicriptlon and receive one of the vises as above* 



PE RUN M. READ, 903 Llppincott Bldtf., Philadelphia, Pa. 




$450 

and up, accord* 

lap I* model 

Speed- 
Economy 
Efficiency 

The Kiblinger offers a larger range of styles and 
models than any other make. The Kiblinger is 
the lowest priced reliable high wheel motor vehicle 
built. The Kiblinger is not an '‘assembled 11 ma- 
chine. Every part is built hy us in our own three 
great factories, 



THE KIBLINGER LINE 

The Warid'nStimdjint If /VTnD UL'EIVPl PC 

or high wiieelIv 11/1 UK VLiULLLj 

offers proven superiority In uphill speed, economy and 
general efficiency* 12 and 16 H.P.. Air Cooled, Double 
Cylinder, Four Cycle, Solid Rubber Tires, 

Bead this Unsolicited Testimonial: 

“Have had entire success with it. Have made four trips 
of one hundred i niteff inthrmt one cent m expense T 

except oits. Have Iwrerifiz-necfn mile route mfft twenty 
hilts, ranging f nun is to 35 }>er rent grade. J cannot give 
you oompiete erpciryfe acroimt as I never kept it will 
also mg to any Uit ending purelta^er that W. if. Kiblinger 
wW treat mm right and f hey certainty have the machine 
that goes in alt ft fncfet of roads and weather*" 

Name and address on roquesL Write today for Catalog 10, 
Aff cuts. wanted, 

W H, Kiblinger Company, Auburn, Inti. 

lfevYcrkOfflutud Sluiw Koonq,^ Urviultif. II. H. Wfitiri'ciDihj Mgr. 




Write for Thin Book on This 
Full IS - 20 - Horse Power 
Car That Alwirs. 



Goes The Route 

Not "in, flllfriu e 3 EL A hl.l| 

Ir.LilL Lijf from bigheit IJl-is L'huuni* 

powerful Vfitorntonlcd mo- 
i to -5 1 mile*. Gobi 
OU 1 (iUnq rtf fH* 



e Invincible SCHACHT 



Hand«ym* linn* mnrl Ankh— npilu kuto appwmntn — High wli«#| 
I itjl# ifseht fur ?i[J, rnarl n-san-i , in mi tad inmtiiq ciiinbiai?. Ecfliiumy 
trf El rit rnst md I ■ > ij^t Ufa — aujfcha tit j, {^uirk control from Stouri 1 1 ie 
1 WKmI — VtiiHion nlrlTp-IVqfal, cbjiia to ea^-li nonr vrhwl — A) ulu'toly 

f ont-ln and clutohku— Puncturo |nW (ipodrlcli. toJid riilihai tin»— 
Htnk«n roller toa-riag' — Stlmblnr C^rtarolor, etc. — All of ferr hFah«t 
, Qlifcllty. Jirtrt tjhibll *ttt|,i. FtiK CbUaif... Slii.w. l_ 

Writ* for prim — fro* laoki «f £p«Liil Offer to Agent*. 

[%t Sektefal Iff. Ca.. HflZ hrlti firwt L», tliFluifl ItLI* 



R-S MOTORCYCLES im uo aa& 



Tha moot odfutewl quality line for the prognwai t* d**3er, 

BELT AND 




CHAIN DRIVE 

MODELS, 

MA&N1TQ ON 
SAT7IRT 
EQUIPMENT, 

LOOP FRAME 
MODELS, 

DIAMOND 

FRAME 

MODELS, 



delivery van models, tri-car, chair car and tandem models. 

-1:*ll» ild T»U lucVuinl laLokj Y*$fm M*^nPr|!. Im frep, I t«i T ] -S II- P. A Ljui t % IS 

“ *W«‘ mU ..IWmil Tt* lf*Hr r1 [L rtf yi.r-r.il Erwpm |. 

BmjK-iii -k-T— lUw'^ Our K.u-, f *. Lnr.nr K-tKf. -^1 Mil I > 4ba«i 

.■■TFlWkl -Ih, Dor H.lilir — S'r-t^Ll-'n L-. L>u «i' i, e a, . n m _ 

W, i..*k fwt ■ Jh, w)i^* nu E b* br*k, vrLii v 

HEADING STASDABD tOMEANY, 1 tend Ing. Piu 

E*. BrJI- KLi^lUu *1 i M**Prn rViun fli'-l.n fih-w, Pfw Yurt, 1 m, it, J 4<h 1. L_*il, 

t Clbl.jjXr y Hir.m-, tKq ll-*-iu, rih,i» L Ji. h ,■ (Jtl,, 



WHY ROCKING CHAIRS TRAVEL.— ^ I (mve tift^n 
tattiered why soon* rwklng chairs have n lias.it of Iqur^ 
eying ecroha the rouia ay soon ik rfm h 



eLUHj iwBJjijj citalrs have a lias.lt of Jou 
neying aerona the r oom as booh w you get Into them, 
aald the otiwrvtng y^uag wnraan, "while others ur e moat 
reajiectable and stay in a fairly stationary petal t ion, it 
took me a long time to dad out. but dually I hnve Btie- 
eeoded.” * 



eeoded, 1 

"Da tel! me wliy,'* exclaimed her friend. ' J 1 nev^r 
could figure It out. 1 ' Fr 

JJ It lw almply fh(a: The two nockore* are net nL-rfecdv 

lit. in every point: there 1* h trirh. mnv,-, L ,i. 



l up.-!, me two arc not nL-rfectlv 

ftllko in every point; there h a trifle racm curve to one 
than the other, consequently one 'travel a' fritter than the 
oilier, and ttin cluilr k?upa eblfting Its j»Hitlwn. This at 
least, is* the CkplaratJon no chair umtmfnrtiu. i- n . T .„ 



i WI ' nuu inv eo.ur aeope emrting Hh powltlun. Tills at 
least, is* the explanation n* chair umtinfactiuer i^ve ’me 
and I gueps I shall accept It— at least until 1 find one that 
Nil [Mich me bettor. — k u rut tun 1 JmimnL 



"Get There 



at a price lo suit 



TOK direct for a 



BLACK 



MOTOR BUGGY 




BuTlt for coantry roads, hills 

mu A Engine — 15 ll.P.,1 cyilndai, , 

Chain dilv e rear ’irheeta. fioubl# brtfee. Speed 9 ftr 
15ra,fwhf. — M iiiUrsori 1 n], cfipaollse, Ltlgltcfrt^ 
Quality Halsh, hfirlfTT^QBhip ami matmalt, ASmq - 1 
lutfly sale and reliable. Writ* tor Bonk Ha, frZtH 1 
• LACK MFC. CO,, 114 K, Ohio St., Ghktain- fll7 



PLAIN Q AS ENGINE SENSE 

IS6 pan**— prletii EiOa postpaid, for th* baglnnar 
POPULAR MECHANICS BOOK DHPlV • CHICAGO 



THE AUTOMOBILE HAND-BOOK 



h. Elliott Brookes. 



Enlarged Edition— *70 pagoa— over ISO Illustrations, 
full UL-atiu?r TUO; Ited Morocco, |2 L 0o, punt paid. < lives 
pructleaS lotormatlon on road tmublpe, motor troubled 
carburetor troubles. Ignition troubles, battery troubh^' 
clinch troubles and starting troubles. 



Popular Mechanics Bool Dept. 11$ ffashtniton SI.. Cfalcitfii 





“ IN V I NCI BLE”— because he has at his 1 1 finger 
tips” the expert advice, of a corps of practical, 
Civil Engineers* / 

Not a subject in the whole field of Civil Engi^ 
fleering and its allied branches that this wonderful 
and valuable reference work does not cover fully. 

You can become ''invincible” if you will. 
You can get just the knowledge you require to 
raise you to that high ant! mighty pinnacle of 
fame “by using your practical knowledge and 
work in connection with the advice and instruc- 
tion contained in the Eighth Volume 



CYCLOPEDIA OF CIVIL ENGINEERING 



The Cyclopedia of Civil Engineering covers the entire field of Municipal, Hydraulic, Structural 
and Railroad Work, and the many other lines allied with them, It contains the latest and most 
radical information on Reinforced Concrete. Irrigation Engineering, Steel Construction* Bridge 
ngitwring, Highway Construction, Water Supply and Water Power Development. Eight vot- 
umes, 3*908 pages, 7x10 inches, 2000 full page plates, photos, folding maps* diagrams, etc* 
Fully indexed. 

IT COSTS NOTHING TO LOOK 



E 



Upon receipt of Coupon we will send you a set of this great Cyclopedia by prepaid express, 
without deposit or guarantee of any kind. Keep the books five days, examine them carefully, give 
them every possible test. We want you to be the judge — you are under no obligations. 

If you decide the books are not w hat you want* advise us and we will have them returned at our 
expense. If you keep the books send us $2.00 within five days, then $2.00 & month until you 
have paid the special price of $24,00. The regular list price ia $40.00, 

This special offer is good until March 1st, 



IMPORTANT subjects covered 

Plane Surveying 1 — Mechanical Drawing— Plot tin s and Topography— Railroad Enjri- 
ncerinff — Statics — Strength of Materials— Roof Trusses and Mill Building 1 Construct* 
ion Cost Annlybis in Relation to LoKlnfcring- Masonry and Reinforced Concrete 
—Steel Construction — Practical Problems in Construction — Bridge Engineering — 
Hiirhway Construction -Hydraulics— Water Supply— Irrigation fituritteerlnjf — 

Water Power Development— Sewers and Drains— House Drainage and Sanita- 
tion— River and Harbor Improvements. 



ftp. 

Heck 



5 ° 



rprr Order at once Ahd Wo Will iju-Juiie lur |.jk Jwr, *■ n m-'Mlhlj mifli riH'ntj ihfl 

TECHNICAL WORLD MAGAZINE 

k tTgulnr (I Vi rmtnUiiy, jtrwaati af twentieth. ci-ntnrj f*cti In pl*-i-n English. lalMt illuaiilnn 
on timnlT t,.picf in icicnro Invention, diH.-nv«r7, Lnclujlry, tic. ^tpjuftdat iCrlml nf tti* arunq, 

"WHO OWNS THE ElkTH" ^|»|Kpn Ia, tb* Febrnwry i*iuq, Jtut mall (hi rdilpon. 

AMERICAN SCHOOL OF CORRESPONDENCE 



Keel 
3 -PD. 
A.fi.of O, 

PLi.'* L f n-nd 
Cy^lrjbadL* 

it Citll En^rL- 

tteeJ-Lnf f. ir B d i . y a' 
Irt i fsivmlubufl. 
■ Alla T. W. Jut ntofl 
yur. 1 will hdH $1 
wLt.ta.Lti D daj» sad ■ 
moTitta, untIL I b*Tn | Mild 
|2*. OiJ ; utharwiso 1 will on- 

* 1*7 bcijd Iba thxikj 

V pnhjtcl hi Ftinr ordur. Title not 
’ tu |>ud uulll fully t*L1. 



Ali»i 



CHICAGO, U. S. A. 



Ocrrr*Ti£Kp, 

biun I|IUIII 



Please TUantiM i PaitiilAr 




MaK_e y our Otvn Cigarettes 

SO “Perfectly Formed Pare Smokes _fov, 5 Centj 




The Mast Useful Machine Ever Invented 

THOUSANDS IN USE] - ALL GIVING SATISFACTION 

Why Htimkt" impure cinruttJtleH ivheii ,%••« ran inaku tliera ynurM-Jf uTn! 
kimw tln-lr contenta, Enjoy i\ amoketliiit will riol Injure your health mud 
ft fresh supply eftcii dny\ In n few uifnut**, tit >p(u‘ -fifth thy curt, 

Price, Nickel or Gunmutal, 50 cl*., Prepaid 

Your Money Back it Yuti Want it 

Doat Sira; 1 am gimJ t - state HmL 1117 mnrljlm w«irk!« p-rf> lly Ms i La antiafd(l<jry Eu 
i fOry f.-sjir-.t Alfn-d P FPaLl^ ^^=1 Anlcti l-i, Tina*. 

OteHtlrlirtn: 1 will lukc the |*|ii|iiipi (o my iliiit L Jl ■ 1 ■ I s nr tiinrtiLm' e-- ti an j -f- l-i 

m jpar pffsp. 1 uu Wiell itlcaitd Wftb It, J Ht fioUM/n , t'-jn Ba-ynnl, A'- M<n , 

A 44 mm 

ESRICH MFC]* CO., Dept, !S 2 + 2M East Z.ld Street, New York 





If you istwrE tn du a thing. 

Make good ■ 

If it lie to itaiuw nr sing, 

Mnki* good; 

If It Ik- to write a fttmouti book 
Or to be a noted cron Is. 

Hu jwiir befit, by feji^oii ur criKib, 

Make gtood. 

Tf yciu want a goal in Hew, 

Make good: 

it 1 h h imply up to you, 

Make good; 

Talk It* cheap, so cut it out, 

If you win the vlclor’s NiiuuL 
You must Wftteli wlmt you’re about, 
Make good. 



WOODS’ 

STEAM 



“cooks es quickly as 
your stove or range. 1 ' 

Barori-lta i'riee n-r you 

OTery IO day-. ObvUitt-H 
nil worry, burning of 
fnod r etc, Snvi.'-H nil nu- 
IriTitentiibd n.itu iv'b do. 

I Id on* fliL\-. m l in th” 
cooked food. Mnde of 
•hi et' l nnd it In m l n mi l . N 1 1 
cloth, jlo Wi ir rtl» At tin >- 
In! el y odiirhn* mm HitiilUry. Will 
iu^E f c >r ye; if'. If* pine t 1 l-i l h f 3 tin r- 
antoed. rarnJe ra nod count? n&entfl w Lin l ed unirywliCx », 
on Highf to every Iiome, Write tor detailed denvrlfitton 
nnd prices, 

L, SU CARROLL ix CO,, I GO Wtthjfiflm St.. tbjcaoo* lit 



AS A 
GIF l 

K <1 t >* f n l 
ilDiJ i^nngnt' 
»■ . 1 1 hi i tb-rluf 
jiTcpi'iit f^r 
juur wit* vt 



in One 
Day 

Ope rat (tiff 
the 



GIRCLING-WAVE AMUSEMENT DEVICE. 

healthy u mi prufitahJt? tonfilnesy for one not able for bard 
latK-r* A great machine to triiTc! with from town own. 
I a opera tail by guHOliue engine, Mimic by ur^im. 

Machine will jmy for it seif in n few days’ npi^retiou. 
Write fnr CatnJogae a ltd i' rices, 

ARMiTAGE i GUINN. Sl,rt, «i 



WANT YOUR DRINKS 
KEPT HOT OR COLD? 

Icy* Hot Keapi Ctmlcnti Bteamintf. Hot (rr 
Fceczinl Cold for Days Without Fire of tee. 

TMi ain't rrf - nt k I,- n t UU". Ijiyrndi-n can >>? put t. jtk* 
ticAl. uni! taf cMtrj'iun-. iK'iiltug- ] j q,u id n plfcjcd in tie' Icy HrU 
urn jiut 11H Irnt lit tK'Ur* 1 ri U Cul<l U'vrrn^CB 

Jkxun-il lit thii Si if II -t will r*-u i-i < ■■ 6 .. fur liny* Tliicik 
i>f tbc c>iMr»ni«nci-l IV it f<»r hut c- ■ it ■ . poui>p, l^uliu, Wuj 
etc. Bm:ij ■ milk mu always bs luul :.t tha 
Iirvjvr V'lHiwatutv; iui luml uf ()m li»u nl IhiUkt iif ■ n y- 
il. Snjd at limit or jewelry Wirfi. Plnlrt ftrL?.*» r cjujirta 

ftA,75. if 5'iUf di-jilnr dwniiit ki?«p y.'Ot 

mltlnucf t- 1 m, Wo ^fili n;n4 tie Icy 11 *% axprag 
clwr^rHi pT^ialiL 

The Icy Hot Bottle Co., 



tl? Long worth Sh. 



Cincinnati. Ohio 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT-WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO. 



C. M. C. Back Geared Water Motors 

by their duprecFcl^nlrd popularity haTedepioDalrnted that 
the public roe'-cnlzes their suiiorlorlty, Aecuraiely cut 
ffears run in oil ca*«, 40 <bn. prt*sfltiro, will run ynur 

wftabin^inaebSDe. Sld.OOn Tier Feb. 1 , 1 SH 33 . Order now juid 
gE"t the in opt advanced motor for 5^00, CB^b with order. 
Agen ta wanted in open territory. Km.- lose fits tup for catalog 

Cherifigton Mfff- Co., - Waukegan, Illinois 



Make $ 30 to $GO a Week 

ntnltnore In your hpnre time. Inutnll a few' of our “Trade 
StimuEnliT ” Mftcbint s with your Immc merchant I m- 
create bcialncaH for fbeir nntl make TiEg profit* for yourself. 
Everybody w'anta to u«o them in Cigar Store*, Drug Store* 
Tunis rd TTall*. Rrstin*, on-„ New eAtAhicr ftilfl full 
particnlare of our |»Itui t re.e* Writ* today. 



PURITAN MACHINE C 0 -, 76 Brush SL, Detrull. Mich. 



Tf you make a little bluff. 
Make good; 

Anle up the pi'iirutsfij stuTf, 

Make good ; 

FalluH* everywhere is rife. 
Be ii live one In the strife. 
Ho ibe liest you can In life, 
Make good. 




$60.00 A WEEK 

Lp Vtniff tiibl-s Emm | 3 SS,tlO [nftfbprnt tiy man 
upmtiaic tha EhhI star San itftfjf Ptmaut Y^ortin); 
Sack Jo r. Tie 1 on ona uiachtn^ uunSly 

rjiiiKii fniin ii cents !>■ fi.rH) [irr day Piiumli 
f .09 per pound,, hlnchicie i^lla tlwjn. Air tMc. 

F vr FT Cl gar StciPP , HI I Bo rd TIjiII, Hotel . 

etc-., will want '>n- r Jubbem and e£H'f&k<« ^aat 

i-d ™ rfthm. 

Write today for booklet, i n vi'Klf^atr 
thi.e»ii^h]y an* im en^i iMfely. The emt su Braall 
nnd eniAEB aa ereil Uint yau canutf mfferd tj pats 
up uur preBtHiUoti. 



RED STAR 

Sanitary Vending Machine Co, 

davenport, IOWA 




Be A Manufacturer 

We Give You TheTools FREE 

According To Our Simple Easy Plan 



■ ! t? 



We 



r v 






i This Factor 
Paid For It 
In 3 Years N l 

Started With Two 2 5^ 
Hand Sewing Machines 
You Should BoAsWcll 



■ ME « 

hi 



M 



U 



I 



We will 



We will start you in the Canv as 
Glove Business, presenting you with 
the necessary tools, if you will pur- 
ch ase from us the raw material re- 
quired in the making of the gloves. 



more; we well first send you a free copy nf 
^flte Secrets of I he Gl^ve Business,” a book based squarely 
on our own experience f giving you detailed advice and priceless 
pointers covering an industry that has already made many neb, and 
is still in its infancy. 



We with two new ■ 
Inn macli i n t* fl- Our ruling 
In [40(1 Brodntrcflt will *dhow you how »• prtwpsrefl, 
HP pin n earn in (I bufduew Offer-tup eUprmmlS rettirnftlor tnO or- 
dinary cm-rify npd Kmull capital demanded, It a no ftpeejuii- 
thin— no ael-rioti-iiuii'lt dreuoj, Itoauet Jj&w proper attention, 
and It wiJ? pay you well — thy held for cfliTiM plQTM «« un-. 

of oil theampll elate factory nee*l 1*“* n ° 
jnetitiOb. The OELoruioiiu dunjujjcS st^nlo easily CfcT* tor jour 

maL yyy | y 

To avoid SncreBBlnif ont own capacity, ns w have dona re- 
nted Ly, we a la jl 1 1 atari* few factories d*ewhw% and at 4 them 



IV e hope to mnko our pro-fit from th* cloth wa fib nil pell 
them. hat they will not ho obligated In any wny to buy from 
Ui if we aflk more than market p rii-e*, 

ThflsO factor ic# Can bt» Nturted Tor #3U and upward a. If 
yon want to own puch « factory in your district, write truing, 
bit aft Eu yon r OWii home ora ehenp store - too sn 
Even with borrowed monoy, *ou should pny <jnt in three 
mciullm und have plenty of working capital left. 

A LKwul enrd request tiringn oar huatk. Tills la p Imply l 
I'hnnee to 0*0 ft honianw which, with jj. rt-rajwmahfo a in o nut of 
work unit nitwit ion. should yield you thotnmoda of tin; Fat* 
yearly In clean tvinh pn>drp \Ve Fliuat C* pact you to sucttoL 
or We would m>t furnish you free tool a. 



E DI 

y our own extwtSBca, 

We offer free the necessary tools, up to $145.00 in value, in proportion to (he 
amount of cloth taken. 

Never beforfl in baalne*^ history lifts r letter nHar boon made to ambitious men 
book and full in foruiDtion about our tree otTur. 



Ehi not miflfl it. Write today for th* free 



The McCreery Mfg. Co. 



484 Dorr Street, Toledo, Ohio 



WOMEN FISHERMEN, — t>n |W qoart of Holland, Bel 
slum and northern France the iMierwnLmm are u familiar 
Blgtit, with their great hand net* ami quaint ratuiuw. 
Many of the towtus bive dintluttivc coflUiiucti by which 
tlndr wm mm emi be necttifnEieii anywhere, Those of Manu- 
Kirke, near Oh tend, wear truunert un(l loose bluuwtf, wluw 
tliolr bends nml rhubUters fire covered by shawls. They 
tarry their nets Into the sen ntsil scoop up vast quantities 
lit snrlmpK dnd prfiiena. vvtlL eu ocean Lnu.nl crab or lobster 
and many b- [u jl 1 1 tlnl i . They often wtidu out till the wnte-r 
Ip up to their necks, ami th?j remain fnr bourn at a time 
in water above tlielr knees. rarely returning n^tll tlicli 
Lankeiw are full, 




A Complete Lighting 
vstem tor Homes, 
lores. Churches, etc. 

an Arbor Lighting FyFtemaws brfjibt- 
t 3 in 1 1 jliih, ^.U'tuiier ttid * I,<~iivt tbmi 
ectrtd light, and cost about, oor-tenth 
i much tn operate, K*rb Intup K^r* 
xtliiRUDratadle t**\w r^an l , 

- Ht pr. r lion r - U*u el Is gw d Inn; par- 

ri’i-u sin iqi.mccordtbfS to nopbernf 
tnpB desired. vv« make mv'-i-ted 
-■ fi Hpi-dil)} adapted tor wots in 

nfr^ halls, tartaric*. uK. 

VE WANT AGENTS 

hn will push our line- Sjm' Ifll terms 
msew h'i write umIJ- Catalog and 



.lb H ri*lal 




A CEMENT TILE FACTORY 

for ■ your town— START ONE 



that mutes 3.CH30 to®,C 0»0 /t, of drain tile per dAi— every 
woikd&y In Ibe i ear— Tnakea a highly profitable busi- 
ness for Hcmc ]j vo man in Every' tnwn, I’he denmbd la 
practically unlimited— drainage doubles farm urodiic- 
tionaiul farm valuer, 

SIZES 4 TO 48 IK. DIM, EASILY MADE 

6 in. Tile C0StsJ15toflD per l.EWO; sells for tAO to 140. 



OUR TILE CATALOG (32 p.) FREE 

PiV are the largest manufacturer^ of fNmc-rt te MoehlTiery 
in the wurld. We build fi rtyh'H and Kiin'y ef remerete mts- 
P rs; 3 Htj lcfi of b!ork merbioes; brivk mncldnesi, tile iindds 
Lirul m'W‘er pjjie imddH stud autonmtle ttlf umeiiiueH, fence 
pcifct in ucl linen, burial VjiuIIr, tombiituiKH mu I immuuientk, 
t-ruiKUi-nicll prtKiUeln, xuiXLTH, englni'S, Lifflis, etc* 

$50 Starts a Concrete P/ant 



OUR 144-PAGE BOOK — OYER 750 ILLUSTRATIONS 



jifni-full w&rVinp VsH'wliidg# al Can crete 1 m »- 
trj', »ftt tar 3 +C rtunlpi; Tneni'T IksiVU if mAnt- 
laftud, |flncs 4 IVAt Machliui Cixculir Fph, 

Miracle Pressed Stone Co. 




Violinists, Attention! 



You can have your choice of the 
finest collection of Old and New 
Stringed Instruments in America 
on Thirty Days* Trial. 



jfeh fix 

jfck A 

1ITRITE TODAY for free copy of the 
r ” new Lewit Catalog and Violinist’! 

Handbook. Don’t think of buying: a 
Violin, Viola, "Collo or other stringed instrument until 
you have seen this book. It will post you thoroughly 
on every Violin subject \ tolls you how to judge a 
violin by the wood, varnish find construction e how to 
determine violin values for yourself, Write at once, 
IHIN'T pay enormous proms tr* Jobber*. broker* and denars. 
Every of the*e get* part ol your money when you buy 
a violin jn the regular way. 



Wi Make and Import All Pur Own Instruments and Sell Direct 

giving you the benefit of tin? regular middlemens discount. 
Oumtoolcel' old violins Im'ludea foiuu of the Guest flliipplt; 
of the work of the old masters. 

THE CELEBRATED LEWIS VIOLINS are mud* In oar oira 

wuf Ir-fh pa i n Elitebeh and Sctnllweli (GsrnisnyJ and l^drnria. IL.li, 
andi niiraen, ILL, IT. S, 1., b; tho Jl n f-s-t .It aJ I nl T'lrk ir.s la *bl* I uahl« Mid 
uro ter *up«rior to o>nnt uhl tlohu* cewtlar two or ttirca time* up blbCfa. 

ON 30 DAYS 0 TRIAL 

Tty any Instrument In our stock boforo you decide to buy. Dfln‘( 
hiitf any ItLad OE a rnuiEcal iiiitt rorient n::\f atfU^r U^i b, You can't 
te II * i iy th l n g from a. prim ted d eserl ptlcm uralewmlmi ww 1 trUl 
In ft show room. iFr tnatef that you aliall be s*lt*tted and wltJ 
fifty eipfertB cliftTgas both ways on all returned IfisirUiuaiiES, 

WRITE TODAY ter Ttt* Catalog and YHinE.f* Huidtant. Yw 
nima and aildratB is »]i thatli nocwsary. If J n u have |ut Ulvaof erar 
tHijtnj a plrdaged LdiUuhlodI you n»J thi« bwt No™ write. 

Wm. IL LEWIS & SON— {Est, IB69>— Maker* and Importer* 
110 Wlbulv Av«nu*i Chicago, Ilf. 

VJQLlJi XAKtiK&l— a tprrlaltv of Imported WVrttet 

Fu r n j ohrs <i ri d TJuh. 




WBmmp*" 



UY IN NEW YORK 
AT WHOLESALE PRICES! 

EVERYTHING for your home 

WRITE NOW For 700-Page Catalog 

Juat write us— Postal or led lor 
for thi* our Frtei TlKhpeire 
IlliiflLrattrd l&OH-P IluyeiV 
t-uldt 1 or loTTMst whoIesiLlo 
price* on over 75,tKKJ reliable 
artirlea needed for the home 
— offl e®— rif shop. A* the 
alilfr-t mail ordi-f bdntti in 
America, we refer lo any 
Hun t or Publishing House 
Ln the TOiintxy- We ebon yon 

7S.OOO Reliable Article I 

VTatehei F#ltej tteoda 

Jcwrlrj, Clocks Lamp* 
Blhrritirf OrvfrHtl 

KpIth, Kuora Olilpi 
hrrda, Fati'la Urrii^i 
11*1*7 Carriage* Waicmi* 

Fnfifn Harilwart 

Hc* r r HidiliM Rcrrh»n 
Klerri Ri|ipll«i KlPrj ■ 

ThL Cihliidp Atel Godb 



CATALOG FREE 



^loprti Kuga Trap* 

Hindi, bhpM librlil 
B*nt«T« Ciftrldtti 

_ Ftehios Taeile Farm Tirnla 
■ fikiln, bled* larubmlon 
1 m TwIi FrtHterr* 

II oBie ter alihli g i-iwdi, file. 

You Positively Save l A to Vi 

PH Ichcal den 3 erf) 1 prlcr* nnywhere- £«fe* prompt dolivien 
and nbaolute ant tef nett cm or money hju k Guaranteed!. 
For nearly a century, nines J&ldL we time dealt with the 
people everyitliere direct to their homes th rough ourblg 
OAtBlogn. W b h I so mi nd you list of 1O0 ValunhlF FTPRil miia 
Free . Al w our grocery H*t of guaranteed Food Products 
of h lehwt Qua] tty nave* jou pre-fhJrd. Junt write uk. Then 
Ton’ ll prove by a first trial onjer thnt It pay* kj have uur 
Grand Frtv Caliilog N«. D4 all tho year raund. It co*ti 
o» SI to print it, but it'n free to you. 

White, Van Glih & Co. r 30 Barclay SL , New fork City 

Oldest 3iail-Ordtr Hmivt Iw Amtrira, jAj§ 



Let the RED DEVIL 

WATER MOTOR 

Do Your Work 

Attach lo any fraUcet. Nn Brea go, dirt or 
□alHe. An economical onrt convenient pow- 
er for small tools used h r v Mechanics, i>rug- 
ilsts. Doctors^ Jleotlsls, In (he home to 
ruu w« piling machtne, new [ n g ma chine r 
grinding kiiives;, pollsli s-llwr, etc. Ash for 
booklet allowing complete outfits No. 

1492, etc, 

CATALOG IS FREE 

rurnl[)heilcom|i]etc with pul ley belt and 
rtifferf lit o u t fi t k. 

The most convex 
lent and ecocom leal 
power fqr HinaU 
l)n»ts 4 ffln&, hlowera* 
etc, 

4 Inch Motor 

No, liJS for grind- 
lug, polishing, huff- 
ing, ru n sewing 
m ac b 1 n p . bottl* 
washer* etc. 

iTlte with uraery , 
hu rting wbnel.sllver 
[KillKh Slid pulley, 

Motor und 
Pulley only $£ l 5Ci. 

% horee power on 60 
lbs, pres* □ rc + R| tee da 
3WW to nlXlO revolo- 
lions per minute. 

No, 1992, ti . | n c h 
motor for washing 
machine and a ijuri- 
dred other things. 

Power for email 
tools, y horse pow- 
er an Vs. l&cll pipe, 

CT lbs. pressure; 1 
Jmrec power on 3 
Imb pipe, 60 lbs. 
liroHFiira, New net 
price, 3 -'..iXj cask 
with order* 

i-inth Kutiir 
Mmp-rf Whfi-| 

DIVINE WATER MOTOR CO. 

Uepb O- Uilc*p ISeW Turk, U* S* A. 

F t tli'" mm L'f your local h&rdw&n nr tml dealer, vl 1 will tend 
Juu frea luuktel im "Hiroiy » n| l ItefJrn «f W*teF Moton,” 







A FrPE-CtfTTllTO MACHINE. -A in w mueblne designed 
and built for the plumber, steam and gasHtter for use tn 

the shop to cut off tubing, 
gas and etetim pipe In any 
lengths. It la power-driven. 
The machine will do the 
wort quickly, making a true 
nmi amootb cut which means 
n good stnrt for a straight 
thread. The rulls are Euiule 
of tool steel hardened ami 
sre mounted on n saddle 
which can be adjusted within 
tlie range of the machine for 
different sj^s of pipes or 
tubes. If Is bo arranged that 
a very short piece can bo cut 
off from a pipe without It 
ErpUtttDg. 



YOU NEED THE READY 

because It comhlDer: nil the principal drawing In- 
Btrutncntft tu one piece in ji form convotient to 
carry In yutlr veftt-pocket, lust tbi^ thltiK for 
Itunkers, Lnwyera, Real Estate Men, Man- 
u facta re rs, Ituplupsn Mea, IiJvcntorp.Aus- 
• tH'Uri;, in fact Every bode needs the 
ilendy, ^1.00 prepuld. Rnady Mfg. 

Co. Dept, R, 
AofibHkftr^ N. Y. 





30-word TELEP0ST5* any distance, for 25c. 
1 00- word TELETAPES* any distance, for 25 c+ 
10-word TELECARDS, any distance, for 10c. 




A THOUSAND WORDS PER MINUTE, over a single 
wire, when Lhe tsJrfer Tflttriph Compiniei 
only IS word* per minute, make* possible Ihe above 
named rales and other atarlllnn in novations- In lele' 
Biapli service that arc sure in interest every progressive 
American. 

H"[T The Tclepoal Company's first lines are now in opera,* 
MJ I lion. Line construction is brine pushed in many 
Widely separated sections, and additional cities arc 
to he connected in rapid succession until every cily in the 
United Stales Js given the TelejxisE'a quick and accurate 
service, at rates so Sow that ail can afford lo carry on their 
more important correspondence by wire. 

JfTt An interesting JHusi rated booklet has been prepared, 
■J describing In detail the Invention, Its operation, its 
M economy t its rapidity and its accuracy. Mailed 
without cost to anyone asking for Booklet No* 356, 

TELEPOST COMPANY 

22 $ Fifth Avenue New York 



■fill iNFOliALATIOX 

GOOD PATENT 

which would be money maker* Only in- 
ventor* who wished to sell oulrijrbt or on 
royal ty basis, need app Jy . Give price atid 
brief description, 

L DERBYSHIRE, Box 1 ?A Rochester, N. V, 



HIB EXACTING DUTIES,— Fire Commissioner Lnntry, 
of New York, In explaining to « reporter tits plans for 
establishing a itre men’s +L roLI of merit," toM this Htory; 

"It tnkea pluck.” lie began, "to be a firoinsiL A 
ycuing fellow of only average pluck was serving at hie first 
fire, find the chief rubbed up to him ajuI nbouted — 

" ‘Shift u|> I ha I (Adder to the eighth story, crawl along 
the cornice !■* ihe fnurlti window* drop down tlireo stones, 
Lind on Ich that wooden fclgn y uii see am ok Eng there, swing 
yourself along to the second window that tlie red glare In 
coming from, break Hie gln^, and go In and retictie those 
(Liree old ladles — well. What the deuce arc you WHltlng 
for T 

11 ‘For pen and Ink* sir/ sal a the new man, J I want to 
hfind In my resign el l Ion/ ** 




w* tnanufi-i.Ltxf wn and Farm FENCE. Sell direct 
■hipping vo hwm only* at mamifar*u rera f price*. Ho 
»c“ u Our catalog la Free* Write for It to-dax* 
UP-TO-DATE MTG. CO.. 92# 10tb$t*i Terra Haiite, 1*1 



HYPNOTISM 

Learned nt home; small eostt He stamp for particulars. 

O* A. SMITH* Room ilJB. 2040 Kncxtllle Are*, Peoria* Hi* 




For papers from the size of 
a calling card to an in- 
^ surance policy. ^ 



SlobA^rniek? 
£ld$tic"Cdbitvt$ 

IN WOOD AND STEEL 



Write 
for 

FUl 

m 

P aj?e 

Cata- 
logue 1^09 M 
giving oonfri 
pamrive 
price in 
both wood 
and ntfteJ, 



AsK for Catalogue 

(809 M 

I \ grows with your buiines^^^ 
and your business grows with it 

5T)C StoW^V^rtj ieke Co. Cincinnati, 0* 




Study Art 



At Homo 
By Mail 



$25550 
it week 



Lettm to draw or paint la Water- 
Colors, Oil and Decorate C hin a- 

Bf AN ARTIST, XllnstTfttor, DBuignerorOar- 

toonisL Enroll ln»u Home titu ri y Art- Lfourv 

No [H^viona* oi per iene e neces*n&rji* Oont ei- 
L-v-dmgly sunuil. CiKUiitt' rc-ilt artiNtfi are la groat 

and. VtiEl CAN EARN ill.OQO 

li’ 1 1 1 A I EAR and avAn mono* 

We implriji i h f- 1 same methods as 
tho*0 Used in the faiacus Aleli^n 
L'f Pari-, iii 1 1 1-3 gu irtuitfKt to taiujh 
TntLn iilicompluti! h i mail nr 

tnakinnoharra f^r tuition. Kuiinsnt 
tetichern , gradneitea of 1 pad I ng !■’ itm< 
i* a ii and American Art Academies. 

tUuatratod 

• 4 FROaPECTU8. ,r Telia "How to 
Uwn Art fit Home' 1 and dnuribn 
enr rue twin. BentFHKK. Erataite 

„ r * , P«PBld, Give* jnrtths Information 

" nm for 1 1 NOW. Do not delay* Address- 






yon want. 

Oh FINE ARTS INSTITUTE, 



Studio 322, Omih*. Nab. 




MOVING PICTURE MAGHINES 



Yon Cab Make 
BIG HONEY 
Entertaining the Public* 

Kathlug nffurdp better oppor- 
luciiiis /ur men -rtLh small 
cspitaL W& Htart y^u, funiiih- 
Ini ccunplrta ^ntHta- and explicit 
IhilrnrrttoDE 4l t lUrpriilnilf 

THE ITELE IS LARGE Jow CD6t ” 

»mpdpinrthei«ralar theatre and lurlm-a circuit, fletdi In rtnarches. 

Public Schools, Lodges And Genera] hblirQsLhtrlDfi, Our F.ntBriilnm«ni 
Ibpyly Cslalsgue soil special offurfullf explains BTeiylbLng. Senl Free. 

CK 1 M 60 PfKUECtlKB CO., 22 S Dearborn Street, Dept. 4 CUctgn, 






Please ifentfon Popular JjTecftflrttcs 





SEND A DIAMOND FOR A VALENTINE 



February 5= known u “Cuptd'a Mantli." It r* n mcn-t appropriate titaa n> urlv*- TO F£Ur awrHJieiri a 
h- autlf ml Pin-moml Jfciug. “DlotnOfiris Win EawM,' 1 you know. Afl a Mfa Jnv«tnifflnt noltuiur la 
betfc-r or surer than a diamond, tar It Lnertifc-ci id value from IMi U< J * *l*uy*coa- 

Tsrtlblo lata QUh. <hir4*rand New l!Mt» Inialog tKiw ready M P4 ^mk + i,S4V) III '.Hint- 

ti-iEiH of lyaaiiUfui dinnjtint] rinpB, plus. hro ifiluc-B, wap? be*, etc. l b£j finest jo wettT (Atrtlcu' ever 
Ii nod It srrtf. Wrd*fbrfteiipFtftd»y- One FtIpm At* Lowt-t* Oir Terms* Firalcwt- frflttcB 
from iniir Catalog the urttfllP jcHl desire and We Will *end it on approral. IT rcot-prmJ, inxy OHO- vj 
fifth on delivery . bilnb^S In elpht equal moM-hly ppiymi'ntr. V a mnbo your ero-iflt pood b y yff 
■ ARVI iiLEJijatlnit t'-rton M innt yotif WjnvoM^w. Write today tot J 9 0 O Cltlbj. '7%f 

■ 0 FTI 5 DIAMOND CUTTERS! WATCH MAKERS, JEWELERS : J 3 

InaRaS.A CfL Eat. 1858. Dept, fl 1 73i 92 ^late SUcel, Chltago, SJL. U.5. A. ^ 





S«nd 10 
In silver 
•(amps f&r ft 
large 



Buy Your Tobacco 
Direct from Factory 

Fragrant, mild, delicious — -so says 
the connoisseur of 

French’s Mixture 

The Aristocrat of Sfnoklngr Tobacco 

It jJwuf-R ji^pinlly nud sfilifif’i s c«nti ii iiMunly, 
finLv Uib chs.MVSt gmdes {if ri[W and IU+'IEuW 
N.irtii Carolina Bad tnd Otvldsn Lout at-r 
lit,., I, Blended by band *ilh a can 1 tbit 
Ebnmeft ordinary fiu.-t«.'fy in.thfrfL*. I'ul-c, 
wk'li'ioim and it alwui in perfect 
(Minliti'in, 1 Hxnufr it u aoldTmly 

Direct from factory to Smoker 
Ek-nd 10c- (silver or at u mi -to for jjt i u- 

ernuH n;n 1 1 pi a »nd French h Mixture 
will Bell itself to you, 

FBENCli TOBACCO COMPANY 
Dept. Hi Skteavllle, N. C« 





$10 to SIS 
DAILY PROFIT 

prltitieK a] I kind. c*t 
IWii].eb* and OLhblf 

Uaidf. PoChriR, Tick- 
flU, D a eu; h I'r*»- 
ll f tt mi ■ f Knurn- 
niri, BlutLcra, 

>!euu Card*, etc. 



No experience 

required 

to operate Llils 
highspeed Auto- 
matic Curl Press, 
Prints 120 ea r da 
per minute. 



$165 Automatic Card PRINTING PRESS $165 

A Itraetie&l. prc*s rira 1 Ji31k‘M imiiw, salf-fe«dlav and inking, it*a* 
ilmdirH trie, print* earda iu siis from 1 1 1 i- < full |> tf-t si Nit? . Maks #10 
V |1& per dajr <irer*lin.B Jo Phiir Slnf**, Do-f'-artrann i Stirm, Hotoli u4 
I'uOILl PLUMB. We will Hill prnss On easy J'iytjji' nt leMIIFi. FR-ECB CATAr^Hl 
lol^ IF- Wrllo i‘-r il i>lh-y 

Antum-il le Frlnlinp 1‘rrw Cfl« IT5 Th'nrlmrn >l.. Chicago 






fLYING MACHINES — Past. Presonl and Fultir* 

4- twrtilnrf aeetiM.pt *A flyluj nathlnw, . I tci ir 1 1 iln balloool *nd nKtiflanaa 
— hy Alfrcrl V\ MnFfltinll and Hnnry ElT-»hly tl,ip *ntlen 

wJtL R fitw tf’i i; ifp* it cl lii itg ft ptijrtilif ejchllHtUnd " * 1 >- "-«*-■ i ||vilj,lri 

j(ft aubiuct. lino.-lM — fnllj iliu-iUrtiod, Pricn 

WtFLAllKEtiUniCS BOOK UKlT. - ^WMhijipbm 



WllllOUt 



urfti 



jnnr 

item isogt, Sail l 3 tiaf„ Lanneh 

DCTKOll ENGINE 

127L Jrlfersen Ave, 



WORKS 

Dclrbll, Midi. 



R-.V 7 - 1 L 1 H. 1 ’. 
PreTicrlieti nle 
liricei,. 0 y F 

do r a nnd 

jJrtooa Kron»d 
Prank il'iiil 

drop fnrifed. 
a i 4 ■ h j A hi 
iixM ^ 1 

ahl|r, 

S^nd !or frv, 
Citiltig 



WANTED-A RIDER AGENT 

Model *‘ItangtP' T bicycle, fumishtd by us. _ Our flE*ritsi everywhere a 

t/ff JWfjto "* " *" 

NKV KEO 



i rtTCVfriri ma d special ofJrr at onct. 



IK EACH TOWN 

and district to ride 
and exhibit a tqo? 
are making money 



UlltKD until yem receive ahd approve of your bicycle/ ^ye ship 
lie, anywhere Tn the U. £. without a tent d*pos' 

’ “ — — - - - 1 J LP h ti 



.trt in advance, prtptiy freight t 
time you may ride the bicycle and 



fast. Write. 

NO IVlOl 

and SI™ TKN DAYS’ 1%KETB1AL 'during whief , . - . 

pul l- to . . test you wish. If you are then not perfect Ly naiisb el or do ont wish to keep 

the bit vein pm may ship it bu^k to ai v our expense and yen will net $* out on* cent. 
t A AT AD V ODIPCC Vlt mndsfr ^ higbot grade bicytki it is jk^mL Le tu n«kc at «w 
rflU I t?H I miVEv sir.ili i’T 'it pliove actual factory cos-t- V«i uvt (utd mifl'IltlDRIl 
i fits I • I.uvEj l; direct of ta ami Iwve the roanufkctartr'ii guarantee behind yttv< bicycle. DO 
K'OT ill \ bl.: ... Ip or a pnlr of tin t from anj at atryfrtrt tmtO you nxtAre -c ur e&iaJygueiaiid 
tram cur Ltnheaol cf/nclflflj >rtof ud l >jf? e - i c rider tl t S . , 

u All u*|| | DC iPTAlllCUCn when, you rereyire out beautiful caiuJOipie Srnt study 
TUU WILL Ht Au i UFlbdflCIi OWT Rupert, model s at the wtmderfutty ^ pru e j we 
f. lL , rriuLi^feeioM. W< ^ell the highest glide UMeajbrftnt inancy _than ^ny other factory. We are 
sir[-.! i -w]tli ii.oo rc tit jWvt fiit. [ f- ■) cost- BTCYCiB b K A I.R R8 , ym c3B=ell uut bicycler 
under you r «#■ gmiM|l Mile - .1 pri.es. On3m rilled the dfty tecelved. 

w,i,'| nMt It I'nI* lilCVTbEH. We do nrt recularly harulle scLund hand hteyclea. I'Jtl 
1 s ‘•'.i \ll'v h..'. a “i ■, -run l.:nni taken in trad- by our C retail atu«s. Th«e we clear nut promptly 

St prion lapdfif fftim M Ip DRurijliv^ t^Lrj^aSn lilts thjLjc;1 “W- . 

T inrp PnlCTCD flttllfEC glncle wheels. IruixiTted roller chains imti pel, tin, 

[ I R t J 1 tl II A d ) t M ■ D II A A E ?> 9 t Jirl , repalra n I r - 1 dpni rnt of ill Li n 2 it t*f M.ri*.-i/ rtia* <■ / 

r j, , V J ir 1® A IT. bl 1 write today and we will tseradyou i rm: mtmra ruall our largH cntAlo*u* , 

r ?. 'iiw*.:*- -WsEiUto!'. *-« i ™ ' - *-<—*>« »-p a “, j "r*g, 

cd the first utiple bkvi le ffoldK tu four town. It enly^Cwtl ft ijostal tn £« eycryUlSilk- Wjte lit npw* |f , 

' Dept. B 108 CHICAGOt ILL. 



MEAD CYCLE COMPANY 



Picnic \f$ntion Popular Mechanic n 






The Man With 

$100 

1 ‘Good bonds are for the rich 51 — Yes— -and for the 
mail of very moderate means, too*** 

Thoroughly safe 5 and 6 per cent, bonds arc now 
issued in denominations as low as $100. They are the 
best investment a man of moderate means can find — 
f May we tell you about some particularly good issues 
of Municipal Bonds? 

Guaranteed Water Works Bonds? 

Electric Hallway Bonds? 

You will be interested no matter whether you have 
much or little to invest. 

dn inquiry by mail will receive 
prompt attention. Address Dept. J. 

J.S. & W.S. KUHN, Inc. 

INVESTMENT BANKERS 

Bank for Savings Building. Pittsburgh 

■T iim s. KTTHPr n President YTk. S. Kuhn, Vice-Pres. 

L. L. McClklxuIkiji^ See. A Trsis. 



I 



OSTER GEARED DIE STOCK 




Use it anywhere; on 
pipe as a die stock, on 
bench or floor as a pipe 
machine* it is cheap 
and handy* 



THE OSTER 
MFC, CO, 

3100 E. 61st Street 
CLEVELAND, OHIO 



WHEN YOU WANT ANYTHING ANl> DON'T KNOW 
WHERE TO FIND IT-WRJTE BUREAU OR 
INFORMATION, POPULAR MECHANICS, CHICAGO. 




thjJi* pujujiH, emm wv.&ratarj, churn*. 
P'irit tfiitia, com .tin'll, -Tt, wo-UiSer 

Willie*. Hiring v-uuhiliii-'v. el'." l-ea- 
g.**- -| ui* , HH[^itfuL i L i - Li • at-* , kuro- 
-ul.1 , Vntj), ut thinly* iri V*1 ,1 ■ -rrii'Ml. 
*e*rl* wiiljo t pranking, rtnup f. . riji-’il 
e-L-iulk * Li.s,f i*. ^ nrii? Imhlhi huHw*, 

3-tif-ll I J lujallk tflflfiptfLin, FihU 1 l li,r > • f.frS 
iini|HHrtiimeta \»rict * Fiftv.- l iiUi'.-.g to: l ! - hvw 
l‘- navn liitf rov4 ■ t hired lidfi All . fli** 

rvsdy I " Nla! ji Ih'trtilt tlniflni* tlni'k** 

Ji.l [KdieVue A vi.' (blrnil, Mitlt 




Just till in the coupon below and we will send you, abac* 
In Lely free of ehurse, this 16- Volume set. 



THE CYCLOPEDIA OF 



ARCHITECTURE, CARPENTRY 
AND BUILDING 



Is the muni yirirtirsl, aiilh. -tltuTJvfc uti d e«i n j; n-hr m i vh ■,-! fclon nf Ilia 

j rju'tii-f and th us sshili ty . E t lie modi-Tn huiMmi; iradea ewr p u I dished. 

VuLLLaldu t'' Alla archilurl, a ?■ '■’i-wliYi 1 hiiiJ-ii'r, J,£rti*o frwner, pimlrar- 
t)r and r«ntli i k ai'ent. the «!A i*i ■*« er, a^prentico or liudent. ThJiw„rk 

ruEL^.'H friil£l Iha'injaLi frittl# 0<'Ua.|{n ti> UiO can fro to n ml lira] *kj*rn*Tiii , :r. 1 
from the drawing uf vKnu to award uf euiilract: from 1h« fuun'tatlun 
up, including Interior tint .ration*. lu'jitlnB, Tentilrtlnn, plumbing, flu 

Tin* CyclniwJin c ']ii] i r'Hoi 4 P C7U pager, liic 7 x I'i inches; printed nil 
special |ia]i«- bra l&r%* r clbur <Ly IKcl lllustra'i*! with nriirly 4,1*10 rfetnil 
drawing's,, diagram*, uti.,, Incltulutg 4 no aj'eei&l full- page [flutes. 

IT COSTS NOTHING TO LOOK 

WV w»tU you hi konp the in.h-k$ In ymr «wn library lo«ir enough to 
give IkiC'iii A thurongli i'mii 1 1 1 itu 1 1> i. Suisaf f yiiUrteSf thitt |ii«f nm Jml 

wiiiu yon want. Don't take t»ur "hj jo- ' W> want you to hi the 

J udge. If j mi dot id..' tr keep tli rill, :»eiid! u> <J.li0 Vrilhm Fl-u diiyK tin u 
J.iHj every Ihi 1 days until y-uu have |mid thr s.fwciil JJ-l.iMi |trle«; uthor- 
vvlse notify UJ And Wr? wilt rrmJ fur iln -in ut uUr vxpL-n»c, the rrgular 
lint price ii RiO.VV. Itijnemlwr ! Wr pay espreae chargra. 



IMPORTANT SUBJECTS COVERED 

Reinforced Concrete — Estimating — Contracts 
and Specifications — The Law of Contracts and 
Liens— Building Sn peri ntendence — frwil ding Ma- 
terials ^ Masonry — Carpentry ’ — Stair Building 
Hardware- Plasterinjr— ^ Painting— Heating — Ven- 
tilation — Wiring for Door Bells — Burglar Alarms 
— Steel Construction — Elevators — Sheet Metal 
Pattern Drafting — Mechanical, Architectural, 
Freehand and Perspective Drawing — Lettering — 
Blue Printing— Shades and Shadows — The Greek 
and Roman Orders of Architecture — Rendering In 
Pen and Ink and Wash — Water Color Hints for 
Draftsmen. 



PUFF f with eVfcrJ ord..'f rmjL-U'ml before March lit, w-n will ID' 
■ * oltid^. for OB'. y*r, ut monthly iB^ybrniiai, the 

TECHNICAL WORLD MAGAZINE 

k lejfiilur tl.bO tnofllMy. h tt-ohulcl migailiib will, p p^pulpr turn, 
pye*fititlng ih* v.«ry lnt-*t rtiwu**ioii cm Scisncs, InnAtna, Diioiverj, 
Travel, lniluiiff, ftc. 

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO. If. S. 1. 



TREE OfFCR COUPON 

American School of Correspondence: 

FI*m* send sot Cyclopwlla r.f Ajrh lOvtupp, Clarfienfry and Build] of 

fnr 5 i]ny*' frra uxauLiMattuii : &Jw TochsLcI World far 1 fwr 1 will 
eeuli t?.l HI within !i diT* vld 1700 a m --nth until 3 har* p*ld 
uilierw i'rii I will notify yoa uud hold the inoki lubject to your order. 
Tiita ud m pub unit I fully [mid. 



N AMU 



ADDRESS 

oecmTiofi 

>Jtff*LOVy.FL 

Fop. HhL, 2 -U 6 
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A Frozen 
Elevated Tank 

This illustration is reproduced from 
an actual photograph of a frozen ele- 
vated tank at Liberty ville, III, owned 
by the C. & M. Electric R. R. Co, From 
the following letter by A* W. Litchfield, 
it will ht< seen that an elevated tank 
exposed to the extreme cold of winter, 
will freeze and an attempt to thaw it 
out, only adds to its disadvantages. 

“Enehtaert you will find a photograph of 
the third Lank erected for LheC. & M. Elec- 
tric R, R. at LlbertyviUe in three years. 

You vv ill see how the tank is covered with 
ice an*! all fnufn up. The first tank Wlu§ 
j^nviyc'ct by fire, by tryini? to thaw it out 
and it was burned to the ground . 11 

This undesirable condition can be en- 
tirely avoided. There is a water supply 
system in which the tank cannot freeze, 
leak, overflow nr collapse. That sys- 
tem is 



The Kewanee System of W ater Supply 

In the Kewanee System, the tank is buried in the ground or located in the cellar. 
It rests on solid ground where it can do no damage and it is not exposed to extremes in 
weather. Water from your own well, cistern or other source, is pumped into the 

Kewanee Tank’ and then the water is delivered to the 
fixtures and hydrants by air pressure. 

The C. &M. Electric R. R. Co. mentioned above 
is now using four Kewanee Systems, and these plants 
are giving satisfactory service. 

There arc over WOO Kewanee Systems in successful operation. 
These plants are sullying water for country arid suburban hum?*, 
puMic institutions* schools, country clubs , hotels, or nrf merit, bu Sid- 
ings, villages, etc. 

The Kewanee System jh the original water supply system, invol- 
ving the use of air pressure instead of gravity pressure. T here tiro 
imiifilloha nt>vi ^avoiil tht’tn. Get the Eerminc and you will take m> 
chances — we guarantee that. Look for our trade murk and name 
plntoa on lunk uruE pumpim: machinery. 

KorkHrEF 1 for expert oiifrirtoeirifigf service. Let us helji you solve 
vour water supply problem. Write for our aifcty-four page illustrated 
catalog No, 14, it ta 

Kewanee Water Supply Co., Kewanee, 111. 

1 566 Hudson Trrmtnal Building. SO Church St.. New York City. 
710 Diamond Bank Quitdi ng, Pittsburg, Pa, 

1212 Marquette Building, Chicago. 
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PLUMBING AND STEAM GOODS 



At wholesale direct from the maker to the consumer, saving you from 30 to 75 
per cent Bath room outfits complete, $24.95 and upwards- Our all iron pipe 
system of plumbing will enable any handy mechanic to install the material. 



Get ou t figures on complete Heating Outf its 



Uan. Write for CaiiWLut : John Hardin Co., 4545 Cottage Grove Ave., Chicago 







FRFF BOOK ON 
rHX Xi CONCRETE 



W rite toda y inr our |fr#i I Irft 
hank on funrri-te. Tlurn' ig 
nnoueF Ln ran Crete frr every- 

dntr Wo wlnL tfl Lei] fun dH 
about It. We w?mnt toteH s- oci. 
U Hi.nl tho wiirliJ - Tamman II i' I in 
Cuncrote Mach leer r Wo wmi t 

to s tu.'TV jrmi iioW r H-Illl a Vc y 

sum!] nmi'iint of inwsj, ren 
ran jtmi i amsmti faetnry 
r 0*1 I 'P a iiuniiianliirer of 

ptndlir li 

Inr M.irl ini' U |Ui!M 
this Hoint. The wimdcrful 
H-liii Fmi ix ..iilv ■ in* "f th*iLiiLji.T . •! *- ’tanitin *t nffnr, cither for the 
imu who lYjiEitn f. iii-ii:. • I'.inri • n i-'. . - fur »Bt In 13 L* own hwuw or feir 
the until who wi»h™ l j i makt* cuncrHfl bricks noil Tilt^kH Ui mi]L Up othon. 
Should ymi want to bn Sid the ft or (S-room cottagB tlm-xii hors you cun 
■dee IJ.Vj by ninhinr f*™r own hlocle— nml the machine *IH» which jnn 
can in tliir'cHJtU hut Alins Flew— ■ coiuuLeta set of plan* for 

Hilt ctfttene. with wfttkinS' dote Lit. Wjito tmioy fur frrn wntrntc Imuk, 
which otplclufl. De nrr| tfoliy. Hero ii ll a hi i opportunity. Write 

HELM BRICK MACHINE CQ. toot. 122 1W-ERSE CUT, IHJH. 



BOYS! YOU CAN HAKE MONEY 




IN YOUR SPARE TIM£ 

Fred Mar k says: * l l made $45,00 
wilh your press printing bitls- 
of-farc/* Price 13 tD $10.06, 

Rotary 
Cylinder 
Printing 
Press 



Wihfl mofiiir In year apfiro thn* wflh thil wunderfciLlitths press. PuilL 
lltfl a, hi )f newspaper press. Krjf.rnklnir. aut-'iiLdtau f.-ud, Pnnta eurd*, 
U'tUirLujuls, imiiUnfclli,, rinjnlflr*, bllll-oMaro, fte. A [imcHi-Jil pn-Hfl. 
Fretei t with ciutph'te .unfit — typo, ink, iwih wrj, bron-iinf jiutT, ruSLuf 
pn|Mr r ) ia four flixw, fil.dtt, |Tj,ftft r fT.JHd ami fl(l r Kl. Write te-(Ly for 
re* catelug ?f&. 1. 



L, M. CARROLL & CO.* T £0 Washijigtcm St*, Chicago 




STARTS \ 

R EV tR3C5/ I N STAN TAN £ OUQt/f 

STOPS / 



[hr 5Hripte*[. Sail leviable, i#il Efrnjict in< Ike 

>!Ti ^11^1 Manns 3te Tr’rpo fteur ,jt*t nifssini, 

h"o i.iiitiirjp nimrine port.* t>> ihr ill - tin nil ur ,'M tit, 
tear tlisikirli. hrniM' LI, hand* ■ ■ r 

«| 1 . h «r 4 pi|. it, i i* Ail* i ii.a . rjrsi wl 
Lhb wimrM t.m PTm 3 1* 4ft IL P. Ws 
«»itt -ill Njrt ! r iLvb flip l||aiii»ri* 1 * 
lhl]«nL, y-aaruind bP I [r"wr. 

Wiii* r»r iyr» > i iww#-. 

I >4 ■ t rr,it EllJfln'C* Wfirkn 

Ji'i'aiiTait A is , ttftruit, Mlrli. 



■F 



M AKE ME YO UR PU^CHAStNO AOENT, t WiLL HELP 



a J 




STOPI l.OOk! IlliSTYET! 
LEISNTO BUN AUTOMOBILE. ENGINEER 

TiHJ nr# iinlsriL ndant — anywl^ri ^ WITH 
D 1 ! KL S COlfR^K 1 2d leisfijui. f I ie IM es- ti & elJ i‘a L 
Chart >nd new oji Aut^i# In hy f«. r th* 
lu the world. MU. llVKl:, tlm Kirn Ante ^u^iiEy Man r i* known 
te nearly if vary Antrv D«nir in A merle*. flWTHjr* r t Aubminlnlr#. you 
naqit PI KK B COUHSCr — BLHTYET — tl 0.4)0, Free ilkiEHtrated jiuuiililet. HI 
.Ujme’ft Ct,rrcflpe,ji4i(*iite Rrhoal of .’Vlnturliur, 

331 j n ad hingtea A venue sT P“ 



HOC F1AVS CIKV DWlS!tVA>iqrl HKIIU t ikv Mti ^v-i 






Moving Pictures 

Now in Your Own Home 

The n*oiiojrrapli in lie luivst F^mMitkiiu la ninvlnK Plo- 
tiire nmchlDea. It Es a Hniall Bmchlne for Hus limuh* hulit 
11 kt' the lil^r jircufi ^-HSotiii] uasu'hini-H. l>ut #ihjpie that miy- 
qbb t h iiTi op-'-Tsiti* ft, anf! cbMitp t'linuph fci > be In every home. 
It projects Ufe-liko iiletmvn. In irronttng :ira( fnstnic- 

tlve to both y filing and nui .ius*E tfu-' UHa^ tmi^niren prnod 
time at fiarih-e, T)h' will amireckite mtif tftijoy tfau 

iiiitny ecenew— JirimKlotr or otherwise, Tht* eo«t up4.‘-rn.fc& 
la practically nothboff, and M 

•We Exchange Films 

you rati iiEwavn havo now and intei'estlnsf Hubjr i-ta to show. 
We have no fllms that oil ti hot Imi shown in rin? In-mI- hoiTK'?. 

The iKiuio^mpii ifm, Mf1 |y hiiitm moving picture ma- 
chlut' that can Ini rolled aixijj hi alwayw ivcirk right and pro- 
ject pictures as life- like an thoso you iyee lathe th eaters. 

Make Money *". h Ikonograph 

Desidy s furnish iug the best home amusement, anyone can 
make money giving Ehcws in h.ilU, churches, schools, lodge*, 
etc, W ith the ] koiio^rniili y*\u erm fcet a start in the mov- 
ing' picture show business, a business that is excetdimrly 
profitable. Wrilefor booklet iel I i ng about the I kou i igruph 

Home Mwclmiidiie Co.* 917 McCIwy Chicago. 



Grow Mushrooms 

For Big and Quick Profits 

Small Capital to Start i 
Safe Business. 

[ nut th# l&rgiifl ritutof In Aanrica'- 
Tun yuMr*' «i ji#i l#b i:q nndliten tile to 
glY* 1 -rrM’Hrat Initnirlkll E ti Ihf lnul- 
noat WH'rtl: many dollar* to y^u 
tn ill ter n-hdi yoor octu|nilqn i* or 
H'tmtB ymi nre Ei.x’-ateil, Ilitb I.h an o fi- 
portunfty to BUQLvrif nthorociuh timw]- 

ptlpo (if thfi fajinp hitilnuiia. Send fur Pr™ Biuk glvinu |»nrlii: uln™ 
and info i bo n-1 Inn huw ie aterl, e< il, Mr A, 1,1 i^b-ei 

JtCK&QK MUSHROOM FARM 

54-H [V. Western Ave,. Chicago, Illinois 



< 

X WATER POWER WASHER 



For Only $12,50 



Why cum Eli iio Ln ^uai 1 away ymir fiuryj ,'irr 
the wjwhtuh, - -r the "1-E fanhiiin hfl-n-S yi a^hi r 
I'rni it, n *iinri]j turn Ihn fanri't dm3 the 
hum 111 in* will du the work sl.lln ynu mteaitl L, 
y. • u f -t ne r '] Lit i > *. Tina "f; | M PLUX 1 " Ainu h n I .| a 

utair Pi iwur jr.-lur Jnu r IliuiiI ]iuvlmi u -jnl L - 
ijij: rmn liitL'i ii ill do iba trlok Akiuj rt wq„ti ii 

SIMPLEX WASHER C0. t - - MlLWiUKiE, WlS- 





SECTIONAL 




How would yon like to It nvo n kooreor more of ecpert me- 
cIhldIcilL onjiirteera at your beck nnd cull — men who could 
ooIt^ hi t thn difficult engineering pvobletnfl that mi*e)r l'hut'a 
jmat what }OU hntu in our Dtw isevi'ii Vuiuiuu 

CYCLOPEDIA OF 

MECHANICAL ENGINEERING 



3,276 piigi'a, iniin 7il0 Luchfli; 2.327 llltuttstldbi, Flutm h 
I«h|vi. Fit mu] pib, etc-s bound in half morocco 

In tht;i4 wi-Ttm VOliimuH wr you the export k now l edtfO 

of thlrty-ntne men, every one a leader In the line of work ho 
handler They offer you LIib k now I l**! go of lecr-nt timG-eavlGH 
InvontloriR, pmetioul in lermotion— Thuy *tmjnhten out ahnp 
kin fen. ghe mu th« inejile Information nnd short rut* which 
an' gOner tiljr fduild only In the private nnte-bookH of high 
ea hi tied all op Ixwiseg, 

I lie Cyoloped U corers th * entire field of mi^lmnicHi engin* 
earing— mukiiig and upeof toulit, machine shop work, con. 
at ruction eii id 01 oration of boil t ra and. unui Den, pattern 
ranking, laundry work, gud producer* und km plant* niwhni- 
iemiI drawing and machine doei|?n. >"o branch too bin to br 
treated in detelLno detail too an ■ all to be Allah ted. 

Tli e&e book* ere aa plain to the at* j dent u they are helpful 
to the master workman. 








You CAN’T Be Fooled 





, 'Cc)ln.r-|»nckt" SrcUunal i'umltnrfl oonut* ,r iu the white" and tbt 
&PiiHi#d ■wtliPd* sru ready to put t^tlur, Ynu (nduit whit run get 

— ILILlI V-lj (■ I ^uarttr-aawrd WHTTLQak rv^cX tilhr. 

■■ ■ liaii. ■ t.» di*£uii4 drfrcti or aahatituhi cheap 

i i - v ujlivutot nrtly el. i-'.h-il to fnj>Lrn ttac 
- i ti. iifl an i apply whabror ctiiui yum a « loot — w* 
; ■ ■ I i'll it f ... Ifi b iilruun and a aalirfiurtiva la 
KS'iW y*.u ImEillir l^lobhluiliir. 



With Ciutiii-oi 



Top 22,i56 in. 



And You Save OVER HALF 

We iDAiiufiduiu tiid chip direct to Jon at Invar prion* thin di-aler* 
pay, Why pay tniddlrmcn'l lnufllA, ab nre MU, dark)' wagei, tie., also 
IiiwIl freignLf and r.-sily packing — two more iP'nit that add lu thr 
I'lLH’fc!, U'-t Ohi VALUE of itorr furrnlurr. Try uur Way OVLTi — -that’* 

thi uhHif. ^Viiur Iimnry Iwck if Ji?u aay B.-. 1 WRITE TOl>AY 
fi-r fica catak^ua cif uthcr handKiat* Library and Dinluf mom turnh 
ItUB. 

“ft crnntfa fn SECTIONS, notin pieem," 

INTERNATIONAL MFO. CO. 



IT COSTS NOTHING TO LOOK 



201 EDWIN STREET, 



Ujvin reM"#l|i| nf Dnai^n ne will nonet you a ut of thin great CYd/On-d La 
Ei V r.>. pfeia , u ith. ot di;|«>>il nr j u a r o n L-b of * 11 J' kind, X»f|> 

the iRjmkn five day c , aiamirjo them ctrofnlly, yui them every [.cjr.il. Its 
Lwt. U'b mat frill to In tlu, Judge — piu Ira undue mi ohllgllLoul.. 

:r ytiLi ctociile the are not what yrni want, ad via* iu and w* will 

hare thiun rel’irriiMl al ntir oipnm>a. If y..« in- n i5u bnoki Bend ul 
t'j.im within five riay« h then #2 lib m men ill rmlil y^u have iiaid th* 
H|ii'd|i| prtCfp Of *1 8.00, The ttguLar Jml prica Lb #30,00, 

Tlii» Miwctil offer it gvud until Hatch lit, 

~ IMPORTANT SUBJECTS COVERED 

Vertical Mlllin? Machine Mot or- Driven Shops 
— Simp Ughtinif — I’tirifinf; — Et^tric Wcldinif — 
.Metallurgy — Manufacture of Iron and Steel— Htjfh- 
Speed Steel— Elec trie Lifting Mwjftietj:— Magnetic 
Clutches--Makinjj a JVlachinlst — The Ideal Fore- 
nun— Automatic Coal and Ore Hand Hue Appliances 
—Machine Parts- Steam Pumps— Air Compressors 
The Steam Engine - The Steam Turbine— Indica- 
tors— Valve Guars— Refrigeration — Gas Engines — 
Automobiles — Elevators — Sheet Metal Work — 
Practical. Problems In Mensuration. 



Order fit oikt and will lueluda fur 
■ aw.tfc yi-ai, as a ui^nthljf lujiiiknii'mt, tha 



TECHNICAL WORLD MAGAZINE 



A remtar |1.^1 mppithlj, prMnnting twAatlpth centnTy faclB In {ilib 
tlELBllfih. Lit««t dlscuBsi^n «n tlnni.'ly toplca Ln Biitnit, Lisvi’niL.iu, dia- 
COYtfFT, i ml ut try, kLc. The hi rial flf th* PBUOn, ' 'WHO OWNS 

Tllll L.1HTII ", M i| Kin re in the Fehtumy Laeua, JUFT ma 1 L T 1 1 K l?QUI'L i IS 

AMERICAN SCHOOL OF CORRESPONDENCE. CHICAGO, V. S. A. 



FREE OFFER COUPON 



A me rlcMin 8t:hiH)l o f CcrrmtHimlpiirf 1 ; 

t'L^n-e i«ml wi Cyclopfd Irv cif k«kaiijcil Fiiftaeerl'ae tor $ dayi ' fr*e 
oiaciiiBiatiisn, A]*y T AT. far year. I wilt leudl |? within b dxye mud 
n moulh uutli 1 h»i jjaid otherwiie I will notify you it nud 

f#r tt* Iwh. tiU« not to pi*i until fully jiiid. 






AntunPi j 

Occur ATMJB r „„„„„ 

EiruhTtt,, 

Pot, HvA 2-fi6 



ANN ARBOR, - MICHIQAN. 




More Light! 

Who™ mcir* light i* nwdal-Uid'i ahil Hie. Angb latnp gtv**, E*- 
mutt Ita bBli hTilliAMcy 1 b oat wubpil uu the crlling hat Li tliruwd dl- 
rccUy duwiiw aril I'y llic ' 1 at h Lcli tli* Hum* *ro run, light 

juir huik nr table GHlliaciiLjf, giving the reader a ubw iduuiiR and 
ra*tlng and mlieTing tlrad eyes. 

The Angle Lamp 

memhtAB a h«uii1s..iL* gal rhandcllL'ir bAh In It* tlipsirtnCf and lb 
fm'dflm fii'irt (hr iipukr and Bintll and L-ilh^rof ordinary lnuipt. LlJn* 
gBq it iB |Jt'lil<-i1 by n-ltf turn uf B hutiua and tlm Etdklny n p a rnulrti. 
I,ik* gnH tha light ran he rafti.ilrh'd and burned H fid! "height or turned 
low without a trace at Hii.okr er ndot. V ft the Anflt Ump it Wore 
fttncminil than oifn ordinary lam [4 — full 1^3 more M&munilejiL 

Util II t iu bh.>w yi>n w tial oia m. 1 hinds lmi n dnn(i (nr Country FTn|*i .■ 
lighting. IV rite for H (iFwiipi Ive (‘iituloe “fl” ■’< rial nine why 
this oil Lump ia used by such partlralar p't'Opb' a* Mrn Urcifr Ogvt'Bid, 
Itii* Hockfl-fflllBr*-, DfliiMp, t’aninplaa, ate., lor llghtSoe th*lr ItOtciri and 
mULm in imdtreiin tu any other ayitem ui-d capUUpIng owr offar of 

30 DAYS’ TRIAL 

The Angle Lamp !i tnade Ln S‘l virj,lir> ! r- -m DO 11 |i, a lamp for 

ptitJ pu rpo«i. Send for OIU cutlllog ‘ ' ft ” show Ing jus! th« ity 1« 
tu b L ilt your tAbte. 

THE ANGLE MFO. CO. t 1 53-ISf WEST ?4TH STREET, HEW VDRK 
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Vibrate Your Body 
And Make it Well 




Carl ns SLofnerh Trouble 
with Vibration, 



Combined Electric |t:it!l eml 
Ylfcrtkltf Treatment. 



FREE BOOK#* 

“Health and Beauty” J 1 



SEND TODAY fnr tlio bPiuiflfgat free book, "Keakln 

fccid 8rfl.L||y '* ' 



Thi* valuable work tolls you an atioui thr hu- 
I man far'd >> in hr.(ilil, and diiraio itt term i ya plain, so rfmr, ' — 

1 U dtanjiiim can understand. It tella j ou Jujw jrmi tAa ff*t 
wi 'j. aitrl Iwp well, uu matter i;:hat your trouble sj, Thii 
It k win nvt wi llte n lur in r^'*i >iti rn4 phyalclaui, hut far 

you, Everv toaj;ii, Pvsrj' liUB, i» lllrillliiisljr Snl^rcflinc, 

freudra. Mils 3 hx.1t tells you ell bLh.juI the wonderful White WafclPIt the Hair fteeuliM 
Crow Clectrfc Vibrator— w\vi\ it 1)44 done for Ih'.tim □ d* with Vibration, 

nT idheri end what It will do for you. It tcLlx you «l»nut 
1 * itTjf Special offers Which wa ere irmkiujf, for just & 
short timer oh thli wuarfr^wjrkhr instrument, end Jjnyr 
yri .1 ceri uut a White Cra-ji electric %'ibralor un * genuine rffle 

free trial, Your name end addrnu bnnK 1 this intonwty IntitcrU 
inj liuuk by return mail. Si(n Lite coupon nod uinil it tu ug itoaco. 



VIBRATION FOR THE RACKING 
PA CK ACHE OF WOMEN 



fl'Jtli th(t White Cross Electric Vibrator, you ctn trans-Corm any 
On h nary ti<iii!iehr>l .3 elixir ill to A Y;.l,| aliri i 1 Clinlr, cq.i I n-t itt eiSCry 
respect t. those Uf-ed id the 1-.L- ho*[Htalla and hnnilsriismi. You can 
pi vu you null the earne treatments. including tlio frimciwj Swedish 
A/rn'i’pnioif ln-:iLm-. , rit-» h that, HT'ecLnliitH and Danitarliiiini djarsn ^2.iKI tv 
f : tKt apiece f t. Thin L* enlv onci cf tho many mai-h-dnui thinn that 
cun bo duue with the White Cross Electric Vibrator exclusively. 



/ UNPSTRDFff, 
SMITH CD., 

£ ?S3 USalfi |L 

q O Dtpi, 1093 CHICAGO 

Vi Jlhrtpt oblitetianr 
yf n» r irntt 

frea. prepeid, your 
book ’ 'Hr-nJtb end btAiL- 
ty, oe treatment nf (l li- 
en se bf VitirtliDU end 

K I L'tlr , 4 ] ft, fjc^ lil*l 

offer. 



DON'T DEL A V A MINUTE. Whether you. ere / N 
sick « HwKiqu ahiiiild Etntl fur this tK--k anyway, JpA, N 
You can not lull when you may seed it and need it ' 

badly. When ynn do them will hi re» tints to wild 
for it. Learn today what Tit ration will do for yon F 

—/or all your hived one*. Utrn ell about lt» wqd. \ 

dc-rfiiJ hewlLh'gJri nn |w.wcr*, Learn how you can 
live all d^'trir lit] Li ftud cure juLlrself tflylit at Itornn 
vriiliout c.xpeiiio. 

iS'EJV‘0 NO MONEY, jo it your ueoie end addroie <m 
tile t'-., u | "j u . Buf ter it e today. 

LINDSTROM, SMITH CO. / 

253 LaSalle street * 

Dept. |022 CHICAGO / 



Name 



Addres$ 




Beautiful 
Photo Tone 
Reproductions 



SIZE, 7x10 



fl 2 Art Panels 50c 

exquisite portrayals of 



“WOMAN 

BEAUTIFUL” 



Yon can have no conception 
of the beauty of those pic- 
tures without seeing them. 



This new sot of bountiful 
pictures auri masses anything 
we hBve heretofore pro- 
duced and you can’t help but 
bo plejiLHtji] with them, with 
this set of 12 panels wo will 
ho mi ci ur complete cnfcriloR 
Showing many I Untruth ms 
of other beautiful art pic- 
tures, Nerd J5<3 cents, coin 
Money order or U. S. Slumps. 
Money bw:k if not Mlt- 
islieil. 



li 



FLORENTINE ART COMPANY 



I4SB Belmont Ave. 



Dept. U >2 



Chicitfo 



PPPP *'Tho Either/* a beautiful picture tricolors, 
I will be aent absolutely Free with each order. 

_■ m (No catalogs sent except with orders. > 



DEAFNESS 



Successfully Treated 

BY “ACTINA** 




Nmetj-.fire per cent of the capo* of detifriSM 
brought to our littBntjon aro i he result of chronic 
raUrrhorUta throfit uud middle ear* The Inner 
par cannot Imj reached by piobl mh or uprujlTijj. 
hence the difficulty to effort rum by old inctfandH, 
That there ii n scieatittq treatment for deafness 
nod catarrh is demonstrated every day hy the u*a 
at “Actlna." ”Actina H ' Is also very euceenftful 111 
the treatment of uitbEUA bronchitis. nore threat. 
wfiilE limits COl da, headache, and other ailment* 
that are directly or Indirectly due tu catarrh. 



“Acltnfl" will N Milt On trial, poatpaEd, ffrflo 
ms alM^ut your cas*. Qlir advice will be free a a 
well ns a Tuluiihla book— prof, Wilson's Treatlie 
on Pieeaw — Address ArtEua Any] Lanes (h, J>ept- 
3S0JJ. Hi 1 Walnut St,. Kattaa# Olty, Mo, 




Don’t Wear a Truss 



Brooks 1 Appliance, the 
modem scientific invention, 
the wonderful new dis- 
covery that cures rupture 
will he sent on trial. No 
obnoxious springs or pads. 
Has automatic Air Cush- 
ions, Binds and draws 
the broken parts to- 
gether as you would a 
broken limb. No salves. 
C. 1, BK5HS, Ike dlicvrefcr No lies. Durable, cheap, 
Pat, Sept, 10, *01. Sent on trial to prove it. 
Catalogue and measure blanks mailed free. Send 



“CURE YOURSELF 
RY ELECTRICITY” 



New Book — Illustrated from Life — 
Sent FREE to all who write. 




Write to-day for onr new Free Book — “Cure TouroelT by 
Elect rtclty^— Til unrated with photos from life, Shows how the 
Piew ll time butteries cure llhfu m title m 4 Neural gin.. Lumbago. 
ILuOml'Mc, Iftpoincln* ("onAtlpnllon &lld dU nerve affections and 
aiHOaftCH arltdng from alufrgl^h circulation; also IlOW thpy atlonl 
c Ice trie beilm and beauty tuassaiev without cost at liume. 



EXPRESS 
PREPAID 

Efiry Hems Should Hira a Homs Rati ary. 

We send onr Utterly Pec p Aid w i the ut a. cent l n a cl vanee ( price* CUM 
and op) and allow 10 WAYS’ Fit EE TRIAL. Write for our Boot, 

DETROIT MEDICAL BATTERY CO., 
297 mujastlo Bldg., Detroit, Mich. 



A GENUINE 21 JEWELED*?**' 
$50.00 GOLD WA TCH. « 

|!,Ti TJUJI ad llfEM^T CJlJTfcTtd I y 

L‘iU W AIM JlUvd V5l1 ha MuKirfni V^Sl 

•ad SKI, Mjf&*l£Tid# ttcxir J iweu n-n: u*fr " t , 

GUARANTEED'VOTT &YUHB 

ud b hm-i: -mt* Lr«id r| “i r ':^ ir'i iHi «nrcii.irc.i, i 



BCid 

bis A ui S V*d d * r) 1 # If "■ThiCti'i 

0*BtvWBic:lia > BBLcb ohOn. 4 ct * I Njiys 1 LB(Q 

f-.j F? ic EtiHrmitON A Bftir jam ETip-, i- - - 
MBlch a vweli rinla *t rnur n preaL tjftfih ^ 3 c 1 

S ill equal to a 21|»WHJpi||j | iftr(J«l4 Wall 1 

F3, 75 BtiJwj'IcM-ftr'tWBrsd .U»j bc, ■ 

tiELURLawmiitU, UtpL r>:1 




Too Late to Classify 



i:ET YOUR CiAS M Nl> ELKCTKlC FIXTURES at whole 
Bale prices, and savo hig tnuti&y. Put them up yourself 
and save more money— It's easy. Or gel your local gaH- 
Utler or elMtrfdHti io |iut them npi fur you, niKl stIH save 
pried money. Write for our eatalog nlteefs and see. 
State whether you want ga$ tnsly. or eomblnallon Ea« and 
electric fixtures. Western Chandelier Co*, Mull Order I>e- 
luinmeitr, lot] East Lake 8t., Cbieage, 



“THE SCHEMER/' Alllaaee, Ohio, kIv^r monthly «4 
jNEigeiR Mg winning agency, advertising and mail -order 
Hciiemes; two copies and eatnloguc nearly I.H^j win- 
ners, only 10c. 



FOR AMATEUR THEATRICALS AND MASQUERADES. 
Fine lunkt 1 up bux + | 1 ; wrlg#;, ritk'; hoards, 2 th ■ ; mus- 
taches, 10 c; grense paints, 10 c and 30 c; clown white hc+ 
roltl cream, j] 2 e and 33 c; ronge, i!ru?; now putty, , 1 e; 
prepared wrk, 35 c; blending powders, 45 c; character 
masks, 25 C. All postpaid, Ewing's. 190 Thatcher Place* 
Decatur, 111 , 




agents: new invention 



AUTOMATIC CURRY COMB n i .-tlvr n^saif- 

ficll-nr'i. IrtHlll'T^'H'- iM^. Ilalin tTi p-I r C'w [| 
dftujiiKl . FirsL :i[>p]iiYmli i-"til "l unllmtteit 
Turn's I'-rvfit^* Writ, fer j:TtK,f nad 

CLtAH CO MS CO. Hacinc. IT* 
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is UN-'d 
urrept 
tried thu 
vrt urn I tin' Batched. 
tih Oap l«n ilh ippllmpre 
thf blioud to i he 1 r Hi r 

Ho.iitrt EiElll fltirts H IH'W hriflltliy 

fr"[i of JiH.lt . It nih'it PtmdrtriT, 
stops hair from fat lint? nut. 
Hutwht bj Dtwt'irs and ith-is who 
tli at h Lh the nrilv riwinjiliV liAllr hkowku known to 
— i-ih'm So luiEETi Used . W tu« lor tppltnrton lilmik* i«*ui- 
uionSuM, iitnl booklet ba ,h HAlft," Beat seated In plain 
OlWt-l'ipO, J'liKti. 

Till: MODERN VACUUM CAP CO. 

Ifl. SiO BARCLAY, DENVER, COLO. 



FREE DEAFNESS CURE 

A Renin rltnble otter by one of t]n» ftuidin^ oar njHK'lallBtfl in this 
country. who will Bend twu months' medicine free to pnwo his 
ability to cam DetdnesB* Heart Not bus and Catarrh* Address 

DR. G- M. BRANAMAN, 1577 Walnut Street, Kansas City, Mo. 



Do You Hear Well? 



S loll Electrophone Co., 1621) Stewart Bldg., Chicago 

lSnwM'h ntlicso: PlLilmln-lchia, CiiLL’Lutmlt, Endinnipolli, Dsn 

Miiinus, TcvronC:. foreign Oftlwi K2-B4 FLwt Jii., Lociduu, En ( , 



I have the proof to convince anybody that Magic 
Foot .Drafts are curing where doctors and baths and 
medicine Failed* No matter how severe or chronic 
your case may be, you who have endured the endless 
torture of this cruel disease, must try my Drafts, for 
there is relief and comfort in every pair* whether your 
Rheumatism is chronic or acute, muscular, inflam- 
matory, sciatic, lumbago or gout. Send in my coupon 
today. Return mail will 
bring the Drafts* prepaid. 

Then if you are satisfied 
with the benefit received* 
send us One Dollar, If 
not, keep your money* 

You decide, and we take your word. Just sign and 
mail this coupon* 



FREE SI COUPOR 



•YLajrfc Pont Uraft C«,. Jackson, Mlclt* 

Please SC dll It £1.00 pair pf Made Foot Drafts to 



Nam*., * 
Address 



TO TRY FREE! - As Advertised. 251 



Tliei Sfolji Electrophone— A NVw, Elorl rJcnl, Ai-Leni Iflr 
mid ft*rm>t!c>ji.] Iim-nlimi fa a i* th*w « hn an> Uenf or 
FnrlhiLly lien f— MAY NOW 1111 TEST EH 
IN YOL'Jt OWH HOME. 

Iksif nr partial l? dvnf pctipje inny now make n month's trial 
uf the^tolz Electrophone at homo* Thin pt* mortal pnirtiruJ 
test servos tu prov« that (lie device Batisiien, irtth ease, every 
Pm ml cement of a perfect hearing device. W rite for pa rlieu- 
lauifl at once, h ‘lore the offer 3 b withdrawn, for b.v tliin 
sol ! 1 l*wt jiktEi tb'JInoi NeEnctfoxi Til (In- One siriirf- 

fari^rff bearing aid Is nuidu easy, ineipouslve for ovuryont?. 

ThU now in v^n II cm. tho StnU Electro- 
1 'll- ■ u«i It’ S. I’apnl Pie. T 63 *-'iI. L 'l reii Hers 
UtMIflCL^MStT BUCJl ciimuj, HnUgbtly IVJUl 
fni<jiiHntLj- bur i il r u | dcvlees es trumiwjt#, 
tioriiE. t ill**, cif druuip, fan*, ete. ltli a 
fin) 1 elnrtric tc I d fhone dnu Eitn'N the car 
aitrl which, Ull- iniLnnt it ii s^jilk-d, ritag- 
iLilitfi liio annnd waves itmurli ipiancver 

L.s cxiHbft aik leta&lahlng Inenwifii) In the- elstir- 

hl^s i'f all HiPmi*. It Gfamiiiiisi tile Iwikzmik 
Hud rwring ear uuis*d nmi, pl-o. bo canst*atlr 
sSertoralLy eurrci^OB 111 * VLLal Jjmrlii of the 
ear tliat, siuallj, tlj« natural imjiMi.-4 Lur- 
ing m gra4uaJt^ rGblof«l!. 



UM.G, 

»■— 3 , Pi.. »"»-# 

L" r,. ,|i|> &. .. rliir. , j , 



I f'l Pa JrtFl Milifd Kb hu, Wfll, »,t rptoltAf tit* 
■ r.l nr iKlTiHil kr Lrj ■>« I0**tn^tdn r ^bl.r llfl„a 
T*kj» HVw=4»«< nj W**Tf I nW hr.ii |«r- 

1 rmlr ■■ rh.HS had .1 riMi.lki, W SS CTLBV, 4iUa 
Mfr., B. A. MimllaOo.. Chi.*,,. 

I I. Ml fc-TT 3-r-: Ti.iir El*e.nstna nn r m. , and liy-T tt*4 [t l l B hrt- rlu, vb*M ifl-'- li^J ■ 
baj-iUi..-. I-. il , I p*.r||. sin i-lhr^L difirtF* la mv u; , miL. n * W ,|.f, ll, ] fin 

^ d'Hlartlp *4-kn I* Ib neidAaanr »***. H~= at .lb, tt LI A!? HTu P PE |J HY HtAtl 

hioi.-: ^, „|jyrb. nr. . u**ihl. IJ'WIH W, MAI', ^Wloif, ]4b U*.i l ; Af t ll ii Dtiwi, 



W rfto io F nreil) feat) IT veil Citi) at <iur Ohicngo offleeB (nr |iArtlH:n- 
IrtrM of -iijf fienonal ii^t imor And Hit of oth*r I'rdminunt uniiun^ri who 
ffillaniner lininirin, ±ii<; iwn ^ inrw cordtillj lnvltfl.i lu Ln'rwIiK.sIc 

Aurislh OpikCi iOAaa . 



RHEUMATISM 



I Will Send Every Sufferer who Returns 
My Coupon My One Dollar External 
Cure to TRY FREE* 

SEND NO MONE Y— ONL Y THE COUPON. 

I have found an extermd cure for Rheumatism 
that is curing- old chronic cases of SO and 40 years 
suffering, as well as all the milder stages. 



What Throe HiiMlnpaa Mi'Ji Snv, 

th* Klv.'rhij.hni.p i « '"TT p*i (ar'i-Tjirji . J).!nf 1 U 1 *11 ik 
r"i»« “A n#in hnllni taaimF* nkijt | r rfinbia h- 
ufl HiTi lr.^-t, **4 | Nlbia*. L Lriut dl i, l> L I . ■ m ■ 
Mr LliTV I’. WbnlHj]. Ijl , v,' - r . U:,-|jl0*ij A, *• 

K-mit dL. . PKIiiia. 
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DON’T WEAR A 



TRUSS 



HUPTUEE CURED hy STUART'S PLASTEK PADS 

means a permanent cu^, and you do pwa" 1 
w ith the pain ful Irr] tatlng, trues altog<itli 

No backus ^ no r^ra^i — uo spring j* Adheres closely to body* holds 
rupture in j Place and cures the most obstinate cases. Easily applied- 
soft as velvet— can not slip* so cannot chate* Comparatively short time refi aired 
lor permanent cure. Treatment Is pHvate i casta very tittle and does pot Interfere with 
worfe. Has cured thousands* Guaranteed under National Pure Food & Druiza Law. 

f f _> tt ? a t_™ te Jo r />r <■_' rl a 1 oi Treatment' 1 mid illua. booklet. 
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FQFuIiAR MECHANICS ADVERTISING SECTION 




HONEY MEANS FREEDOM, LIBERTY, 
2 INDEPENDENCE AND THE 
f wmS - i POWER FOR GOOD 
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READ THESE 
LETTERS: 



CImls.T. Rdd r Watervllet^N. Y.: ttl* 
the be»i ] ecru l value I ever received, 
A. Ug value l? Uu term for tile 

Walter S. Wood, Kalamazoo, Midi.: 
Em -I used hcn-wllli |0 cents for which 
Pb'lld Uie uuoihei- catty of Sin: “Law of 
Jnnmii'tHi Success. 1 " After reading 
tlie e<w I got el few days s^o, l loaned 
It to a friend elsil! he dues unt want CO 
give it up, ho flaked me to acini for 
another eojiy* 

E l TV. Potter, Rnchputpr, ~S, Y+: tt f a n 
lvifinlcr, a think producer^ 

Jamn«T, raHtl^ Piltitburg. Pa.: Have 
road the “Lmv uf Financial Sucoad 1 
A 11(1 find 11 of mi null'll ini crest 1 want 
you tu send ttu 1 ipne-liaif dozen srajijes* 
tis I li-mld tike to dJfclrlblHu ajimo 
ii eu'iEji; my frit Litfs, 

M, M. Lanins, Artcmldi, HIdh.: Cad 

truthfully miy 1 have never obtained 
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THE FIDUCIARY COMPANY 



‘Publisher j 



aft ranch l is form a Hon En tie jitirt S-n tfi r 
IS c Id to which U is devoted, tn such a 
concise form. 

C. Doss Kitslrb. LadonlfL, Tex. : K Is the 
beat ll4utf I Lute e^er read and 
would not mke for it and have to 
ilo without It. 



764 Tacoma Bldg. Chicago, III. 




The book will be promptly sent postpaid. Whenever 
you wish to part with it, return it, and the 10 cents will 
be instantly refunded. 



C. Miller, FI all and. Mich*; Send me 
uii 'ilit-r copy of your book, Hu- “Law 
of Financial Su.CiN‘*s. ,+ Words cam 
not describe my thanks for such a 
valuable Hi Me book. 

B, J. Marley. Newark N.J.: Kudos* 
check for M.OQ for which Hein I me as 
soon a* possible -it* cop lest t yf your 
b E Hrb, tin 1 M Lnw of Financial Suc- 
reus." I tK'll^Tk 1 much benefit cad be 
derived from It. 

Qwglnii 1. S. Andrews. West Somera* 
N T . V.: 1 urn Kij pleaded wjih the 

lnHDfc t hn E I inn endowing 12.00 for 
twenty copies for friend m. 

W h r. Arndt, Wiidiingion, IU .; I am 
highly pleased w ItU the bo ok. It la 

very, very Btli‘ + 



SEE O P ROS I 



PAGE 






Mount Birds and Ani 



Beautifully Decorate Your Own Home or 
Make Big Money Mounting for Others 

We Teach You With Complete Success By Mail 

EARN A BIG INCOME! The closely guarded Secrets of Taxider* 
my revealed for the first time* You Learn at home during* your spare 
time. Easily and quickly* Here is an opportunity you have long been waiting 
for! You will soon mount specimens as well as the most expert Taxidermist. 
\ye teach you to successfully— 

‘ SENT FREE I 

Our beautiful ca t a I o s , Tiw 
Taxidermy Magmliie, Sun pie 
Piplf a iti u f Pic t u re » of Jkton ait erf 
Birds and Animate* Hundreds 
of letters from our Sports 
men Students* All tW shove 
ABSOLUTE LV TWEE for 
the n>kinif, Mail the con pen 
today. 



Mount Your Own 
Game Heads, Birds 
and Animals 



also to TAN all kinds of hides and furs, and 
make them into beautiful robe# and rutfs. No 
other art is so fascinating or interesting, and every 
man, woman or boy who enjoys outdoor life and 
sports needs a knowledge of this subject* 

By taking our easily learned mail course you will soon be able to do perfect 
mounting, and can decora t pour otUrt home, office or den with the choicest of 
Yoq will have a delightful diversion for your leisure time, and will enjoy 
very moment you give to the subject, Thousands of men and women 
every vocation — bankers, lawyers and 
business men — arc members of our 
school, and endorse it in the highest terms. 



Big Money In 
Taxidermy 



Professional Taxidermists earn from $2Q'00,Qp to 53000,00 a 
year, and there are not half enough Taxidermists to supply the 
demand. By giving only your spare, time to this work you 
can easily earn from 520,00 to 550-00 per month, without inter- 
fering with your regular business or occupation. Mounted 
specimens sell readily for big prices* Many birds and ani- 
mals that are now killed and thrown away are ’bafaabtc 
aad can be turned into cash. 

V\p ^ Mr. Fran* Jordan, Ijike View, Hi., writes tut: “/ 

. 0* Awv f node tmer $550 timing in y up are fime selling my specimens and mounting far 

others, 7 * We have hundreds of similar letters an our fits. 



a \ v 

V'\ 



Vy 

C^> £ THIS IS THE ORIGINAL SCHOOL OF TAXIDERMY, and is endorsed by our thousands of 

^ ^ students and all leading Museums, Naturalists and Taxidermists* We teach the 

BEST STANDARD METHODS, and positively tjaaraatee succsss, 

Expert Infltru-ttors In erer? dlepar intent. O n r Taxidermy work widely known, bivlnf 
n been awarded First Grand Prize and Q Gold Mr tin In «t the Ejrpotrfifon* The editor of my 
C Sport h man's Magazine will tell you of the hljjh standing of thin school^ which kus 

„ ** tiiifcht Taxidermy auK*&nfiil Jr for seven years, 

% WE INVITE l f OU TO INVESTIGATE FUMY. Semi for our prints mat- 
v ter today. It will Internet ynu t and IPs Free. Ws want every sportsman or 
nature lover in the country to become h member of the only school In tlia world 
C "for N(K>rLanieD by aportamea**’ 

Our ncibool and the pocwss of our coarse are known and blfhjy ebdofKl by 
all lending sportsmen'* JourUulB, We refer you to the editor Of this uu. 
ulue. Mali £ he coupon, Ot Use Poaixl card. 

The NORTHWESTERN SCHOOL OF TAXIDERMY 

BOX S8P, OMAHA, NLB. 






noneyo me jymDOi nearly Lveryinmg mans 
Meccssarjr for Man's Well-bdng-With it, He Opens the Door To. A 



Serfs of Opporfamfies-Moutit, HeDoes nothing WbrHi 

SEND FOB THIS VALUABLE BOOK TODAY AND 
LEARN THE LAW OF FINANCIAL SUCCESS — 



NIONEY 

* IS YOUR 

BEST FRIEND 



Every man and woman real- 
ises it in ihis day and age. 

It works fur you t h r o u tr h 



health and sickness and 
■lands by you through thick 
And thin. 

# you are unable to accumu- 
late money — 

tf your spare money or sav* 
mgs are idle— 

If you cannot make your 
inonoy earn more than Bat- 
inga bank interest — 

If you desire to be ablfi to 
Qisllniruish between good and 
bad investments, and secure 
* 1 # best profits, or 

1 you want to better your 
^lancial condition generally 

You should eel t h 1 s book 
Immediately and team the 
laws ffovernine success in the 
PCcumulitLlon of iminey, 

k A KING MONEY 



THE DEFINITTONfOF MONEY AND ITS USES 



|_| O W place your mind i n condition for proper judg- 
,1V " iti cm on matters pertaining to investments. 

HOW trv il frtir and worry and acquire the faEth 
1 1 v ,T necessary foi success in money making. 

UAW to Kuidf your ambition and utilize your latent 
nUV¥ abilities. 

HOW t0 iini3 r-RiillAft the desire for better iinau- 

■ 1 v *■ cJal circumstances. 

HOW ^ concentrate upon your aim and persist until 
ri v ww you achieve it. 

H O W help yon a naif 7* find ■ Icvelop the dormant or 

n v ,f lack! ng attribute essential to success. 

HOW to make money safely and judiciously, etc. 



Is not difficult for the 



. .... .. — man 

E rho follows the ins true linns 
entrained in the 1ft chapters 
f this most successful bock 
7 the year. J he t re meni kilts 
editions enable the publish- 
ers to sell the book at 10 
L'enls, a price at which no 
man can afford not to have a 
j^upy any more than he can 
"fiord to refuse payment for 
his work or services, 

£*ut your name and 
Address in hand on 
Sppoflite page. 



100,000 COPIES SOLD 



The Fiduciary Co. 

ruTJOtm ilk.. tmm t ill. 



SPECIAL POCKET EDITION 
PAPER BOUND 



see opposite: page: 







